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BIRDS COLLEC TIOD DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXII 1 

TflREE NEW GENERA FROM POLYNESIA AND MELANESIA 
By Ernst Mayr 
Edithobnis, new genus 

Wing with ten primaries, second shorter than tenth; fourth, fifth, and sixth 
longest, suboqual; secondaries soft, docomi)oned, slightly shqrter than tenth primary 

Tail very short; rectncos hairhke, slightly longer than upper tail-coverts, equal 
to length of lower mandible from gnjie, or to the outer toe without claw. Wmg-tip 
very short, about half tho length of hullux and claw. 

Bill strong, from gape to tip of maxilla slightly longer than head, about two- 
thirds of tarsus; bill laterally compressed, at nostrils more than twice us high as wide; 
maxilla and mandible curved; longitudinal groove on the sides of the mandible, two 
parallel grooves at the base of tho gonvs separated by a narrow ridge; large gray-blue 
horny frontal shield, about one and one-half times ns long as the red part of the 
maxilla ; tho posterior edge of shield straight, not rounded; oilmen and shield together 
shorter than tarsus; nostrils largo, oval, not pervious; nasal groove short, broad, 
shallow and curved; lores and lower and posterior parts of oireumoculur spaco covered 
with short, scattered, brushlike feathers; eyelid and strip of akin (from gape under the 
oye to the postocular rogion) bare 

Logs and feet slonder and long; lower third of tibio-metu tarsus bare; tarsus 
about equal to middle toe plus claw, two-fifths of the length of the wing; plantatarsuB 
scutollato on uppermost port, reticulate on lower part; toes long and slender, not 
webbed. 

Genotype. — JBdiihonm oibesti is, new species. 

Edithomis silvestrls, now species 

Tran.— No. 227860, Airier. Mur. Not. Hist.; c? ad.; San Cristobal Island, 
British Solomon Islands; December 4, 1020; E. Mayr, W. F. Coultos, and W. J. 
Ey ordain. 

Breast, throat, sides of head, crown and hind neck dark bluish slate-color, 
almost blockish on chin and sides of fuco; forehead covered with shield; scapulars, 
iutorscapulium, wing-coverts, and secondaries brown-black with an olive tinge; lower 
flanks, under wing-coverts, under tail-oovarts, thighs, lower back, and rump dull 
(brownish) block; no light bore or stripes anywhere on the body. 

“Iris chocolate, feet and bill bright scarlet, shield dork gray-blue, testes small; 
weight 460 grams." 

Wing, 149 mm.; tail, 40; oulmen and shield, 66; maxilla from gape, 41; tarsus, 
00; middle toe with daw, 69; outer toe with daw, 46. J 

JPrevlouH papeia in this Beriae oompiiac 4mpnoan Museum Novitalea, Nob. 116, 124, 149, 322, 35P7, 
380, 380, 304, 805/370, 419, 469, 480, 438, (89, 602, 801, 610, 820, 822, and 531. 
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This remarkable new rail stands out among the nunieroiiH discoveries 
of new species by the Whitney South Son Expedition. II ih n type quite 
by itself and apparently has no close relative. Of nil the mils known to 
me, the extinct (?) Samoan rad Pareudiaalcx hIiows the greatest likeness 
to Edilhornib. 

It gives me pleasure to name this genus in honor of Mrs. (loorgo K 1 . 
Baker, Jr., who has shown so much interest m the progress of the Whitney 
South Sea. Expedition. 

Edithornis differs from Pareudiastes by having bill anti feet much 
more developed. The frontal shield is larger and the feathering on the 
sides of the head is different. Tarsus and feet am comparatively much 
longer. 

I can say very little about the habits of this bird, winch wns col- 
lected by one of our native hunters. According to them, this bird, which 
they call “Kia” (pronounced Kcda), lives in (he dense undergrowth of 
the mountain forest Apparently it does not fly very much, if at all, 
and is hunted by the natives with dogs. The bird secniH to be very ram, 
as we did not succeed in got ting a second specimen in spite of all the 
inducements I offered, realizing at once the value of tliis new genus. 

The locality where the bird was discovered is the village Iliino 
gfiroha or Hanagaraha, in the center of Ban Cristobal Island, ulxntt ten 
to twelve miles south of Wanoni Bay. The village is at an altitude of 
about 1900 feet, but the mountains m the vicinity go up to almost 1000 
feet. The whole region iH covered with primeval mountain forest inter- 
mingled with native plantations and some secondary growl h. N umorous 
brooks and creeks cut deep in the stoop sloj[)eK of the mountains, but no 
lakeB, pondB, or swamps were seen by us or reported by the natives. 
Nevertheless A maicromis olmwcua and llypolarnidia phihppcnxix were 
found at the same locality, two mils wldeli are frequently found in the 
Solomon Islands far away from water. They Hoem particularly bind of 
the dense undergrowth in secondary formations. Editlmrnix, however, 
is probably more a true forest bird than either of I lie two other species. 

The other bird life was characteristic of the hills of the Solomon 
Islands and contained several other new species and subsides belonging 
to the genera Petroica , PhyUoacopus, Rhipuiura, Seruvrnix, and Orconncla. 

Ciohlobnts, new genus 

Bill long, slightly curved, without marked notch on the nuuriUu, width equal to 
height at the nostrils; nostrils oval, situated on the lower edge of a shallow nitsttl 
groove, which is partly covered by an operculum; feathering of the forehead short, 



1933| MUDS OF THE WHITNEY EXPEDITION. XXII 


3 


not very Hi iff, reaching to the pent prior margin anti t ho middle of the up]>or edge of t he 
liost ril; gonyn narrow; nctal bribtles very weak, hardly visible 

Keel very strong mid jKiwerful, with long toes; tarsus long, longer than eulmen, 
alxmt two-lift I ih of the length of the wmg, covered with large scales; toes long, middle 
toe with claw almost ns long as tarnis, hind too wit.li claw (21 mm ) as long as eulmen 
from base. 

Wing short and round; fifth and sixth primaries longest, subequal; distonco 
between first and longest primary (24 mm ) one-third of the length of the wmg, thus 
shorter than tarsus; Booond primary about the length of secondaries; distance 
hetwoon longest secondary and longest primary less than half the eulmen 

Tail long and strongly graduated; shortest tail-feather less than half the longest; 
tiul-featherH narrow with strong, almost spiny shafts; tail m worn condition very 
pointed 

riumage hard and compact, feathers on rump and flanks not dense nor elongated; 
no erPHl. 

Gbnotyvh. (Uchlnrnts wlnlnei/i, new species. 



Fig. 1. A, foot of Mcgalurulus, li, foot of Ciclilornia (tarsus hoavicr, toes more 
clongalod). Natural sn«o. 

DlttOUHBXON OP llKliATB!) CrWNKUA 
Mcgalunilun of New Oalcdoniu apparently is tho nearest relative of 
Cichlonus. I have won only one specimen of M . w aria* Vorreaux anfl its 
pharacters do not agree in every respect with the ones given by Sharpe 
in the key of the Timeliidaj, ‘ ( ’at. Birds/ VII, pp. 324- 327. He sayB that 
in MegaluruluH tho distance between primaries and secondaries is as 
great as tho length of the eulmen, while m my specimen it is decidedly 
loss. Cichlornis agrees with Mcgalurulus in the texture of tho plumage, 
in the absence of a tuft of feathers on the lower back, in the shape of the 
nostril, the shape of the wing and tho pattern of coloration; it differs, 
however, in its stronger bill and feet, in its much longer toes, in a shorter 
tail and in flic stronger shafts of the (ail-foathers, 
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The genera Orlygocichla and Tmhmchln , although widely separated 
from Megalurul no hy Sharpe m. ‘(’at. Birds, ’ VII, and in (tie ‘Hand-list,’ 
IV, seem to nie to be rather closely related to Mcgalnntlun and to (Uch- 
Umm. Both groups agree in the shape of the bill, the powerful foot, (he 
length of the tail, the shape of the wing, and also the general color- 
pattern. The two groups differ, however, in the shajM' of the nostril, 
in the strength of the bristles, in the stronger fusion of (he scutes on the 
tarsus, in the broader and softer tail-feathers, in the softer plumage 
generally, and in having a large tuft of soft, elongated feathers oil the 
lower back and rump. The characters which are supposed to distin- 
guish Trichocichln gonerically from Orlygocichla are of doubtful value. 
Reichenow (1891, Joum. Ornith., XXXIX, p. 15»0) lists three: the shape 
of the wing, the presence of bristles, and the seutellation of the tarsus. 
If I can conclude from a single specimen of each genus, then neither one 
of these three characters is of any value. I do not see the slightest differ- 
ence in the wing, the bristles in Orlygonchla are as little develop'd as in 
Trichoc iehla, and the seutellation of the tarsus iH equally vague in Isitli 
“genera ” Furthermore, I do not see any marked difference lietwmi 
the two “genera” in the development of the dorsal feather-patch, a fxiint 
mentioned to me (in hit ) by Prof. Stresomnnn as possibly distinctive. 
It would, therefore, be advisable to put Trichocichln in the synonymy of 
Ortygocichla. The distribution of such a genus (Now Britain and Vili 
Levu) is certainly very paradoxical. 

Cichlornis whitneyi, new Hjiccios 

Typtb. — No. 224308, Amor. Mus. Nat. Hist ; c? ad. (testes “large”); Santo 
I sl and, Now Hebrides; December 8, 10213; R. IF. Hock. 

Crown and narrow stripe oxtending from the gai>o under the eye to the upimr nnr- 
oovortB, dark brown (between R. XXI X and mummy brown, tt, XV) ; bark, scapulars, 
and losBorwing-oovcrts lighter brown (about Proofs brown, It. XV), rump anil upper 
tail-coverts slightly more rufous; lores, sui>oreilium, broad iHWt-suiiereUiury stri|»e, 
throat, breast, and middlo of abdomen ochracoouH (botwoeu oohracontw tawny uml 
ochroceous orange), rioher on the breast and on the sides of the throat, jmlor in the 
middle of the throat, and paler and duller on the abdomen; lower flanks, erissnm, 
thighs and under tail-coverts more brownish (near snuff brown, R. XXIX); tail- 
feathers brown with shafts b la c kish ; wings dark brown, edgos of wing-f outliers cin- 
namon or light brown; a xillar ies and edges of under wing-oovorts ochroceous. 

“Iris brown, bill black, lower mandible more light colored, foot block.” 

The measuremonts of the only known specimen of this species are: wing, 72 
mm.; tail, 70 (-f-X); oulmen from base, 21, exposed 1 7, from anterior edge of 
nostril 12; tarsus, 28, m i ddle toe with daw, 27; hind too with daw, 21; distance 
between first and longest primary, 24; between longest primary and secondary, 8; 
and between longest and shortest tail-feathers, 38. 
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V< i ry III tic in known tilxiut I he habitat and life history of this aperies. 
Mr. Iloilo II Berk has kindly supplied llu* following information: “The 
could ry where I eolloHed Huh bird was very sleep Primeval forest on 
nailed cannons id about 2500 feet elevation. Two or three ollierH were 
heard, but kept concealed in the dense underbrush. As it happened, the 
trail into the interior of the island dipped Hluirply downward after 2400 feet 
was reached anil the birds were found only for a short distance along the 
higher part of the trail examined. Probably the interior of the island, 
which ih much higher, will yield more specimens when some one outfitted 
properly to make an extended stay jienetratcs into the high country 
Our anchorage was not satisfactory for any length of tune, so we had to 
nd urn to < he ship each night . We were anchored at a small village near 
the southwest era! of the island." 


Malacoubstsb, now genus 

Bill strong, curved, with n distinct not oh m the maxilla; nostrilH small, round, 
partly covered by feathers imd bristles; ricial bristles woll developed, long; culmen 
longer than bind too and claw. 

Keel si rong; I arsus covered with largo scutes. 

Wing pointed, wing-feu them also j win tod, not round; first primary long; 
distance between longost primnry and secondary loss than length of oulmen. Second 
primary equal in length to secondaries or longer; fifth primary longest. 

Tail short, sliorter than wing by more than the length of tho culmen; tail-feathers 
HligliUy pointed. 

Plumage very soft and silky; tho body plumage, particularly on flanks and back, 
has nn almost downy character. 

flKNoTmi. Merten tnuhrmtun Tlivrllnub and Finsch. 

This bird has been placed by tho various authors into different 
genera usually with I he remark that renlly a now genus should be erected 
for Ibis milter ulierniiit form. Most frequently it was included into 
It furl m ( - Pitohui) and Pimtrolvxlcx ( =* Mj/iolcxtcs) Pitohui, however, 
differ by its rounder wing, its larger nostrils which are not covered by 
bristles, its much longer and stronger toil, and its much harder plumago. 
Mj/iolcxtex differs by its rounder wing with a much shorter first primary, 
its weaker bill and its much harder plumage. 

After I had worked out this description, I received field notes from 
Mr. W. I<\ ( \mlliiH, the collector of this bird, which fully confirm my 
opinion tluit. it has no relationship to either Pitohui or Myiolestes of 
New Ciuineu. Mr. ( Mult us writes: 

“This bird is called ‘Tu Tau' by tho natives of the Palau Islands, 
meaning Ihe 'Morning Bird,’ liocauRe his sweet little earol heralds the 
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approach of day. Ho never sings during the heat of the day, and in 
the evening, if one in clone enough one can hoar him crooning himself (o 
sleep — more like our American Brown Thrasher who holds a quiet 111 lie 
song festival with himself just at dusk. This bird lives almost entirely 
on the ground and occasionally on very low bushes. lie is usually found 
scratching around among the dead leavos for mollusca, worms, seeds, etc. 
He is one of the few real song birds it has lieon my pleasure to hear in 
the tropics.” 
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A NKW SUBGENUS OK PLECOSTOMUS FROM BRAZIL 
By Francesca LaMonte 
Cabxnottjs, new subgenus 

DorwJ r, 0, originating slightly in front of the venfrals, separated from the supra- 
ocripit.il by lour scutes A naked area behind temporal plate, slightly larger than 
first scute of lower Literal series. Body flat below from anal to caudal Between 
dorsal and adii>oso two pairs of scutes, followod by fivo aaygou a scutes, the latter 
forming a rising keel t o adipose spine. 



b 

Pig. 1. Plocoblotnue (Cwinotub) caainotua , new species 
a, lateral view; 6, ventral view. 


Body olilong; first scute of lower lateral series posterior to clavicle and temporal 
plate, separating the second entirely from the latter; lower surface Of head and ab- 
domen entirely naked; snout with naked margin. Operate and interoperde not in- 
dependently movable, without marginal bristles. Mouth large, pre m a xill ariee slightly 
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longer than dontnries and opposod to thorn; tooth numerous, hookod Inward, long, 
very slondcr, thick-set, bifid, forming a single scrii* in each jaw, about % on oaoh 
mandibular ramus. Antil I, 4. Adi;>ose fin represented by a spine and a moinhrnno 
attaching it posteriorly to the caudal pedunclo 
Type. — Plecoaiomus carinotus, new species. 

Pleoostomus (Carinotus) carinotus, new species 
The typo, our only specimen, Number 11911, American Museum of Natural 
History, was collected by Dr. O. Couto de Aguirre, in tho Rio Doco, Estiulo do 
Espirito Santo, eastern Brazil. It measures 235 mm. standard length. 

The head is measured from the tip of tho snout to the postorior margin of tho 
temporal plato. 

Depth of body, 54 in its longth; length of hood, 3.0. Length of snout, 1.0; 
diameter of eye, 0; intororbital width, 3 in head. Longth of mandibular ramus, 1.3 
in the intororbital width Barbel rudimentary. Snout broad, rounded, modum ridge 
before nostrils, supraorbital margins raised; supraoccipital fiat; temporal plates not 
kooled Hculos spinuloso, only carinate on posterior ventral edgos and Ixsfore adijHtso 
fin; 24 in longitudinal senes, counting as the first one the Bcuto postorior to clavicle 
and not including plates covering bases of caudal rays. Between dorsal and adiposo 
2 pairs, followed by 5 azygous plates which form a rising kool terminating in tho adi- 
pose spine, 8 between anal and caudal Supraoccipital bordered posteriorly by tlirco 
unequal scutes. Lower surface of head and abdomen entirely naked. Dorsal I, 9 
(mutilated), the first ray not as long as head and not reaching adipose when laid bock; 
length of base of dorsal more than its distance from tip of spine of adipose. Anal 1, 4. 
Pectoral 1, 5, extending to anterior third of ventral which is 1, 5. Caudal mutilated. 

Color in alcohol yellowish tan, slightly darker above and on hood than below; 
dork blotches on head scutes and on those between supraoccipital and dorsal; fins 
all crossed by rows of darkish spots; dorsal rays with dark tips. 
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PACJI YPANClfAX, A NEW (tENCJR OFCYPR1NODONT PISHES 
FROM THE SEYCHELLES ISLANDS AND MADAGASCAR 

By George S. Myers 

Further studios 1 of the funduline cyprinodont fishes show the 
existence of a hitherto unrecognized genus in the Seychelles IslanclR and 
Madagascar. Pending publication of a revision of the African and 
Asiatic genera, it seems best to place the new genus on record 

Pachypajtchax, new genus 

Cbnotyvb . — Haplochilus playfatm Gunther, 1866. 

Maxillary near its end closely bound down to the preorbital region by skin, and 
only slightly movable. I.ap-nctus fitting up into a right-auglod notch before eye 
Proximal area of caudal fin, more Ilian lialf-way to margin, closely and finely scaled; 
tho caudal scales are in straight oven rows, one scale m width, diminishing in size and 
diverging from each other as they proceed outward; each senes covers the interspace 
between two of the caudal rays. ITrnmul arches not expanded for tho extension of the 
coelom and air-kludder into the caudal region. Dorsal fin set far back. Caudal fin 
rounded. Habitus similar to that of Panchax and Epiplatyx, but more chubby. 

Pachypanchax play f aim differ?) from Panchax and Epipluiys and 
agrees with Aphyosemion and Nothobrancluus m the attachment of the 
maxillary to tho prcorbital, although in habitus it approaches the first 
two. Jt has recently been referred to Panchax, from which it differs not 
only in the maxillary but also m the uuoxpandod lurnnal arches. Pachy- 
panchax differs from all other African and Asiatic genera in the peculiarly 
scaled caudal fin. In this it approaches the recently described Austro- 
fundulm from Venezuela (Myers, Proo. Biol. Soe. Wash., XLV, 1932, p. 
159), which, in common with all the other Neotropical Rivulini, differs 
from tho Old World genera in having the maxillary fixed partly or wholly 
behind the proorbital. 

Pachypanchax play fain i is known from the Seychelles, from which 
source I have examined specimens in The American Museum of Natural 
History through the courtesy of Mr. J. T. Nichols. Aquarists have lately 
obtained living material in Zanzibar. Two other species appear to be 
referable to the genus, although I have not seen specimens. These are 
Pachypavchax omalonotus (Dumdril, 1861), from Nossi B6, Madagascar, 
and Pachypanchax sakaramyi (Holly, 1928), from Sakaramy, Madagascar. 

*Soo MyoiB, 1031, Htanf. Unnr. Pul) , liwl , VI (3) , eto 
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NOTION ON AMERICAN SPIDERS OF THE FAMILY 
THOM1SIDA3 


By W J. Gektscu 

Considerable confusion Las existod as to the number of species 
of Tibellus in the United States and Lheir identification with spiders 
described from Europe. In 1847 Uentz described a Bpecies from Georgia, 
placing it in the genus Thomisus and naming it for its discoverer, Thomas 
R. Dutton. As early as 1880 Keyserling correctly identified Ilentz’s 
species and redcscnbed it, giving good figures of the palpus and opigynum 
and comparing it with Tibellus oblong us (Walckcnaer), a European 
species. On the basiH of specimens from Mount Washington and 
Colorado he rocordcd this latter species from the United States. The 
nomenclatorial vicissitudes of our spiders of this genus since that time 
have been unique. In a supplementary plate in the reprint of Hentz’s 
‘Spiders of the United States,’ published m 1875, Emerton had already 
figured the palpus of a specimen of Tibellus from Oklahoma, in which the 
embolus was much inflaled basally and the whole deeply grooved, as the 
Thomisus duitoni of Uentz. Lator (1892) this same author, apparently 
not attaching specific import to the quite different embolus, though he 
recognized the anatomical disparity, figured as TibeUus duiUmi (Hentz) 
the common northern species in which the tube is longer and compara- 
tively slender. Probably on the basis of these figures of Emerton and 
some specimens of t.liis latter type, Simon in 1895 in his ‘Histoire 
Nnturellc des Araignes’ synonyiuized T. duttoni with oblongus and 
recordod it and T, pro^nvqvus from the United States. Both of these 
hod been treated in his ‘Araclmides do Franco' in 1875. Kulczynski, 
in 1908, recognizing that Simon had erred in his identifications, showed 
Tibellus projrinquus Simon to bo the true T. oblongus of Walekenaer and 
oblongus of Simon to bo synonymous with T. maritimus (Menge). On 
the basis of Emerton’B first figure he recorded this latter species, also 
found in Europe, from tho United States. Strangely, Petrunkevitch 
iu his ‘Synonymic Index Catalogue’ listed only Tibellus oblongus from 
tho United States. 

A study of numerous collections of these spiders from the United 
States Hhows that there are at least four species in this country. Tibellus 
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oblong tin (Walckenaer) is found from coast io const m North America 
and from Iho southern states far north into Canada. It. is widely distrib- 
uted in Europe. T. maritimuH (Mcngc) has the same distribution but is 
comparatively rare throughout its range. Both these species are replaced 
to an extent in the southeastern states by Tibdlux duttom (I Lentz) and 
in the southwestern states by Tibellus chamberlun, new Rpecics, Ixilh 
being more slender forms with longer legs. A fifth species of t he gonus is 
found in Cuba and is herein described from a single female exumplc. 
Three other species, from Mexico, Paraguay, and Guiana respectively, 
though imperfectly known, bring the number of specieR in the Americas 
to a total of eight. 

I am pleased to acknowledge the loan of much material for de- 
termination and distributional data from Dr. Chamberlin of the Uni- 
versity of Utah, Professor Crosby of Cornell University, and Professor 
Chidestor, Albion College, Michigan. To Miss K. B. Bryant of the 
Museum of Comparative Zoblogy I am indebted for the loan of speci- 
mens, drawings, and much help m the involved synonymy of the group. 

\ 

Tibullus E. Simon 

1875, ‘Leg Arachnides do France,’ II, p 307. 

ThomiHid spiders of the subfamily Philodromino' 

Integuments with plumose hairs Cephalothorax longer than brand, the width 
at the front much lees than half the width at the widest point. Eyes in two recurved 
rows, all small, the anterior row much shorter Median ocular quadrangle ns broad as 
or broader than long, narrowed m front, the eyes subequal, smaller than the anterior 
laterals, which are always smaller than the posterior laterals. Lower margin of tho 
furrow of the chehoenc unarmed, the upper with two teeth Labium eomiKirn lively 
short, truncated or rounded at the distal end. Leg formula 2413, very long, tlu* tarsi 
scopulate, iho claws of normal size. Palp of the malo with tho tibinl ni»ophyHin much 
reduced or wanting. Abdomen very elongate, tho aides nearly parallel. 

This genus has close affinities with Apollophanrn Cambridge and 
Thanatuti C. Koch. From A pollophaim it differs in its narrower ccplmlo- 
thorax, in the greater distance between the posterior median and pos- 
terior lateral eyes, and in having the last pair of legs longer tiinn the 
first pair. From Thanatus it differs in that the anterior median eyes tire 
much nearer together than to the laterals and in the longer cephalo- 
thorax, but both have the fourth leg somewhat longer than the first. 

Key to Males 

1 . — Anterior tibi» with three pairs of spines beneath . , 2. 

Anterior tibia with four pairs of spines beneath . . 4. 

2 — Tibia with a distinct apophysis. . . . T. punctulatus (Taezanowski). 

Tibia with only a slight apophysis or with none , . ,3. 
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3 Embolus hasnlly much inflated, grooved T niantmi us (Mongo) 

EmholuH Hi might , not much thicker ai ba*», distully grooved 

T oblongus (Wnlckonoor) 

4 Tibia with a conspicuous black nuiculatiou at baso on dorsal surface 

T pnraguensis Simon. 

Tibia without such a marking . 6 

6 Embolus distully somewhat hooked (southeastern United States) 

T. duttoni (Hentz). 

Embolus stnugliter (southwestern Umtcd States) T chamberlim, new species. 


Key to Females 

1 -Antorior tibuc with three pairs of spines beneath 2 

Anterior tibuc with four pairs of spines beneath . . 4 

2 Epigynal plate longitudinally sulcate. . 3 

Epigynal plate not longitudinally Huloate . T. oblongus (Walckonaer). 

3 Median piece narrower or as narrow at gemt ul furrow as between the openings 

T manhmus (Menge). 

Median piece much broader at genital furrow T punclulalus (TaczanowHki). 
4. -Tibia with a conspicuous black maculation at base on dorsal surface 

T paraguensis Simon. 

Tibia without such a marking ... 5 

5 - -Median piece half as broad as the epigynal plate; openings set obliquely. 

T. insulans, new species. 

Median piece loss tlmn a third os broad os the epigynal area 6. 

0 Lateral margins of epigynal plate evenly rounded; median piece as long as the 
width at base . T chamberlvni, new species. 

Lateral margins of epigynal plate constricted anteriorly; median piece only half 
«h long ns basal width ... T. duttoni (Hentz). 


Tibellus oblongus (Walckonaer) 

Figures 1, 2, 3 

Arnnen oblongn Walokhnaku, 1802, Faune Fraucaisc, IT, p 228 

Thom imit oblongus Wamikknakh, 1806, ‘Tabl Aran p. 38, PL rv, fig. 39. 
IIaun, 1831/1 )io Arachnidon,’ l, p 40, PI. xxyui, fig 82. 

Philodnnnm oltlongus Walckhnamu, 1826, ‘Aran, de France,’ p. 94, PI. yr, 
fig. 9; 18,37, ‘ I iih. Apt.,’ I, p 668. Blackwam,, 1801, ‘Spulors Qr. Britain and Ire- 
land,' p. 100, 1*1. v, fig 00 

Philadronnts trilvunlus Sunohval, 1833, ‘Svensk Spindl.,’ p. 127. 

T banal us ftaralldus C. Koou, 1838, ‘Die Arochniden,’ IV, p. 87, PI. tcnocii, 
fig 307. 

ThmuUua oblongus Menoh, 1874, * Preusische Spinnen,’ Naturiorschenden Gesell- 
schaft, Danzig, pp. 300 398, PI. nxvir, fig 224 (not female) 

Thmolus marilimus Mhnue, 1874, ‘Preusische Spinnen,’ idem, pp. 398-399, 
PI. Lixvir, fig. 226 (not male) 

Tibullus propinquus Simon, 1876, ‘Los Arachnides de France,’ II, pp. 309-310. 

Tibellus oblongus Kbyhmumng, 1880, ‘Die Spinnen Amerikas,' Laterigrada, 
p. 190. Simon, 1806, ‘Hist. Nat. Amignes,’ I, p. 1006; 1903, Bull. Mus. Paris, IX, 
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jx. 380. Ktjlczynhkx, 1008, ‘Aran, ot Oribat..,’ Mom. do 1’ Academic hniKsriiili*, St. 
Petersbourg, VITI Serio, pp. 09-70 

TibeUu* pnruUelus Kulczynbki, 1801, ‘Arunete Hangarur,’ 1, p. 115, Tub. iv, 
fig. 27 

Tibellus duttoui Embliton, 1892, Trans Conn. Acad. Soi , VTLT, p. 878; 1002, 
‘Common Spiders,’ p. 39, Figs. 114-1 10 

Male. — Total length, 0 65 mm 

The integument of the cophalothorax varies from light yellow to brown or very 
dark brown in melanic specimens Conspicuous on tho carapace arc three longitudinal 
brown bands: a me dian one that is anteriorly about as wide as tho first row of oyos 
and which narrow's to half of that width behind, and two latornl marginal bands begin- 
ning at a point lnterad of the posterior Intend eye of (inch sido and continuing 
posteriorly the remainder of the length of the carapace. The intervals between these 
strijx-s form two broader light yellow longitudinal bands wiili few invading brown 
markings. The eyo tubercles are blaek The sternum, labium, and cmlites arc 
yellow, tluckly speckled with brown, much darker than tho legs and pnljis, which 
are yellow or light brown and aif usually sparsely moculato or nrornto with brown 
flecks Some mules from southern Utah have the femora of all tho li'gs.nnd tho 
dorsum of the cophalothorax and the abdomen tinged a bright red 

Tho abdomen varies from gray to bright yellow, tho dorsum with a inwliau and 
two laleral brown bunds as on tho carapace, tho modian more plainly milieu led, the 
venter entirely murked with brown or showing a median longitudinal broad dark 
band Not uncommonly the color material arranges itself, as is churn rtenHlio of 
Tetragnatha, m blotches defined by lighter reticulations. At oaeh side of tho median 
band on tho dorsum, approaching the cud of the abdomen, is a small black sjuit. 
Spinnerets lighter than the venter. 

Carapace, 2.70 mm. long, 210 mm. wide, .95 mm. in front. 

Anteriorly the cephalothorax is armed with a few short spines in tho region of the 
eyes and longer ones on the margin of tho clypous. The flat carapace Is considerably 
longer Hum wide, truncate behind, the sides gently rounded anteriorly, to a const ric- 
tion at the second eye-row, squared off in front, the width at that point l icing less t.lian 
half tho width of the carapooe at the widest point. Both of the parts of tho prosoma 
are on utumt tho same plane, the thoracic furrow defining the inn’s cepliulien jxiorly 
defined, the convex sides of tho pars thoraeicu gently dropping to the margins. 'Phe 
clypeus is sloping and scarcely exceeds the height of tho median ocular quad. 

The eyes form two transverse recurved rows, those of tho anterior with the 
medians two and one-half times their diameter apart and separated from tho slightly 
larger laterals (%) by little more than their diameter, the listener row much wider 
than the anterior, the curvature greater, the laterals equal to the anterior laterals. 
The posterior lateral eye of each side is somewhat farther removed from tho anterior 
lateral than from the posterior median eye (%). The four modian eyos form a 
quadrangle narrower in front (%) and broader than long os measured from above, 
the anterior medians equal to the posterior medians which are spaced nearly four 
times their diameter apart <%), nearer together (%) than to the posterior laterals. 

Each chelieera is about twice as long as its width at base and diBtally narrowed, 
the upper margin armed with two teeth, the lower odentulate. The cordate sternum 
extends botween the coxes of the last pair of logs and ends in a blunt jioint The 
labium is as long as broad and about half os long as the convergent moxilln?. 
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Abdomon, 4 05 mm. long, 1.3 mm. wide at genital furrow. 

The abdomen is nearly four times as long as its greatest width and somewhat 
overlaps the posterior portion of the oarapaco. 

The leg formula is 2413, the second being about five times the length of the 
carapace. 


Femur 

Patella 

Tibia 

Metatarsus Tarsus Total 

1 3 20 

1 30 

2 80 

2.00 

1 25 

10 55 mm. 

II 3.80 

1 20 

3 40 

2 95 

1 85 

13 10 mm. 

HI 2.86 

1 00 

2 07 

1.77 

1 01 

8.50 mm. 

IV 3.80 

1.15 

3.07 

2 65 

1.45 

12 12 mm. 

Although the spines arc extremely variable in their length and are often miming 

from comparable members of the 

i same 

spiders, the normal formula for all the legs 

seems to be the following. 






Femur 


Patella 

Tibia 

Metatarsus 

Dorsal 

1-1-1 


0-0 

0-0-1-0 

0-0-0 

Ventral 

0-0-0 


0-0 

2— 2— 0—2 

2-2-0 

Prolateral 

1-1-1 


1-1 

1-1-1-0 

1-1-0 

Retrolateral 

1-1-1 


1-0 

1-1-1-0 

1-1-0 


Tibia of male palpus: dorsal 2-1, ventral 0, prolateral 1-1, retrolateral 0. Tar- 
sus: dorsal 2 basal, ventral 2 distal, prolateral 1 basal, retrolateral 0. 

Male Falpub. — The femur is slightly longer than the patella and tibia which 
are equal in length as viewed from the lateral aspect. The tibia is slightly longer than 
broad and has on the outer margin a short but distinct tibial apophysis. On the 
inner (prolateral) surfaoo of the tibial joint are two conspicuous, long black spines. 
The terminal joint of the palpus is longer than broad and clothed with black hairs 
and a few spines, the margin behind the embolus being set with a single line of slender 
bristles. The last joint of the palpus is bent downward and is so articulated to the 
tibia that it is twislod toward the outer side. The bulb is set obliquely with the 
straight black embolus pointing outward. Distally the embolus is twisted, resembling 
a screw. The course of the seminal duct on the bulb is somewhat variable. 

Female. — Although in pattern the female closely approximates the male, the 
color is alwayB much lighter. The characteristic bands of the carapace and the dorsum 
of the abdomen are well dofinod but tho dark sternum and venter are usually lacking. 
On the avorugo tbo male is a more slender spider, with tho legs longer and with a more 
slender abdomen, which difference is groatiy accentuated in females distended with 
eggs. The oyo arrangement in the female is like that of the mole, the anterior and 
posterior medians slightly farther separated. 

Total length, 7 75 mm Cephalothorax, 3.05 mm. long, 2.40 mm. wide, .95 mm. 
wide at the front. Abdomen, 5.00 mm. long, 1.75 mm. wide The leg formula is 
2413, the second 1% about four times the length of the carapace. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsub 

Total 

I 

3.35 

1.42 

2.75 

2.25 

1.55 

11.32 mm. 

n 

3.85 

1.42 

3.30 

2.65 

1.75 

12.97 mm 

in 

2.75 

1.05 

2.05 

1.65 

1.05 

8.55 mm. 

IV 

3.85 

1 25 

2 90 

2.45 

1.45 

11.90 mm. 

Palp 

.97 

.52 

.55 


.95 

2.99 mm 




Fig. 1. TibeUua oblongua (Walekenaer), male palpus, ventral view. 

Fig. 2. TibeUua oblongua (Walekenaer), male palpus, retrolataral view. 
Fig. 3. TibeUua oblongua (Walekenaer), epigynum. 

Fig. 4. TibeUua dutioni (Hentz), male palpus, ventral view. 

Fig. 3. TibeUua dutioni (Hentz), male palpus, prolateral view. 

Fig. 6 . TibeUua dutioni (Hentz), epigynum. 

Fig. 7. TibeUua chamber Uni, new species, male palpus, ventral view. 

Fig. 8. TibeUua chomberUid, new species, prolateral view. 

Fig. 9. TibeUua chamber lini, new species, epigynum. 

Fig. 10. TibeUua moriiimua (Menge), male palpus, ventral view. 

Fig. 11. TibeUua mortoimue (Menge), male palpus, prolateral view. 

Fig. 12. TibeUua mariUmua (Menge), epigynum. 

Fig. 18. TibeUua punetulatua (Taczanowski), epigynum (after Keyserling). 
Fig. 14. TibeUua chomberUni, new species, male, dorsal view. 

Fig. 16. TibeUua inaukeria, new species, epigynum. 

6 





Fig."lfl. Xyaticns paiulut, new Hpooies, male palpus, ventral view. 
Fig.*17. Xy aliens goaiutua, new species, male palpus, ventral view. 
Fig. 18. Xyatioua coloradm&is Bryant, male palpus, ventral view. 
Fig. 10. ApoUophanea paraguenaia , new species, male palpus. 

Fig. 20. Xyaticua pedutus, new species, epigynum. 

Fig. 21. Xyst&cw goaiviua, new species, epigynum. 

Fig. 22. ApoUophanea bryanti, new species, epigynum. 

Fig. 23. ApoUophanea paraguenaia , new species, first leg of female* 
Fig. 24. Xyaticua apachecua, new species, epigynum. 

Fig. 26. ApoUophanea paraguenaia , new species, male, dorsal view* 
Fig. 26. ApoUophanea bryanti, new species, female, dorsal view. 
Fig. 27. ApoUophanea paraguenaia, new species, epigynum. 

Fig. 28. ApoUophanea indiatinetua, new species, epigynum. 

Big. 29. ApoUophanea orixonanaia, new species, epigynum. 

Fig. 30. ApoUophanea aimilalia, new species, epigynum. 

Big. 81. ApoUophanea maxicanua, new species, epigynum* 


7 
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The spine formula for the female is like that of the male, but in somo cases the 
dorsal basal spine on the anterior femora is lacking. 

The specific name oblong us has been used by aroelmologists for over 
a hundred years as a pigeonhole for any Bpccies of Tibullus coming into 
their collections. It is indeed fortunate that this is such a widely distril)- 
uted spider and that a large proportion of the records probably belongs 
here. The involved synonymy is ample evidence of the confusion that 
has existed in regard to this species and to others related to it. ICul- 
czynski in 1908 pointed out the discrepancies in nomenclature and 
hazarded that Tibellus parallelus (C. Koch) (in agreement with Simon) 
was worthy of specific designation. Most of the specimens from the 
United States have the embolus distally grooved in keeping with the 
diagnosis of this synonymized form, but I fail to see differences other 
than intraspecific in our specimens and retain the older name. 

T. oblongu8 (Walckenaer) is found throughout Europe and Asia and 
distributed in North America from Alaska across to eastern Canada and 
south to Mexico, becoming scarcer in its southern limits. 

Tibellus maritimus (Menge) 

Figures 10, 11, 12 

Thanaiw maritimus Mengb, 1874, ‘Preusische Spinnen/ Naturforschenden 
Gesellschaft, Danzig, pp. 398-899, PI Lxvn, fig. 225 (not female). 

Thanatus oblongvs Mhngb, 1874, ‘Preusische Spinnen,’ idem, pp. 390-398, FI. 
Lxvn, fig. 224 (not male). 

Thomiavu duttoni Hhntz, 1875, Ocoas. Papers Boston Soo. Nat. Ilist., II, p. 81, 
PL xx, fig. 11 (plate by Emarton). 1 

Tibettus oblongus Simon, 1875, ‘Les Arachnides do Prance,’ IT, pp. 311-312. 
Chtzbr and Kulcztnbki, 189J, 'Aranese nungarim,’ T, p. 115, Tab. iv, figs. 2 8n-b. 

TibeUus mantimus Kulczynrxi, 1908, ‘Aran, et Oribat.,’ Mem. <le L’ Academia 
Imperiale, St. Petersbourg, VIII Sene, pp. 09-70. 

Male. — Total length, 015 mm. Cephalothorax, 2.80 mm. long, 2.05 mm. wide, 
.92 mm. wide in front. Abdomen, 3.85 mm. long, 1.30 mm. wide. 

On the basis of coloration this species cannot be separated from the ono doecribod 
above, with which it has been confused in literature. The proportions of the carapace 
and the abdomen are decidedly similar, as are the eye relations, the spining of the 
legs and the armature of the upper furrow of the chelicereo. Tho legs averago a little 
shorter, the second pair being only four times as long as the carapace. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.95 

1.80 

2.60 

2.15 

1.32 

10.82 mm. 

n 

3.45 

1.45 

2.92 

2.37 

1.45 

11.64 mm. 

HI 

2.50 

1.02 

1.65 

1.55 

.85 

7.57 mm. 

rv 

3.47 

1.12 

2.82 

2.40 

1.45 

11.26 mm. 


’Supplementary note* in brackets by Emarton in the ‘ Spiders of the United State*’ (reprint) refer 
to tH* species. 
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The spine formula of the male agrees in all details with that of Tihellm oblong us 
(Walckenaor). 

The female agrees in all structural details with that sex for T. oblongus. The 
epigynum as figured is longitudinally sulcato and readily distinguishable from that 
of any of the other s]iocies. The characteristic distal block spots on the dorsum of 
the abdomen are missing in every specimen that I have soen. 

This is the spider Emerton figured as Thomisus dutioni Hentz in 
the ‘Spiders of the United States.’ In Trans. Conn. Acad. Sci., VIII, 
April, 1892, p. 378, he says: “I have not been able to find the spidor 
whose palpus was figured by mo on plafco 20 of the reprint of Hentz’s 
spiders of the United States in 1875. All that I have seen since have the 
slender portion of the tube longer. ...” 

This species was erroneously described as T. oblongus by Simon in 
his ‘Araclinidcs de Franco, 1 1875, and he was subsequently followed by 
European workers. Specimens from the Paris Museum kindly sent me 
by Miss Bryant under the above name agree perfectly with representa- 
tives from the United States. Kulczynski was the first to point out the 
error of Simon’s determination and reinstated Menge’s species, 
synonyraizing T. propmquus Simon with the true T. oblongus. 

Tibcllus marilimu8 (Mengo) has the same range as Tibellus oblongus 
but is of much less frequent occurrence. I have a male from Zion Na- 
tional Park, in southern Utah, which probably indicates the most south- 
ern distribution of the spider in the United States. Menge’s specimens 
were from Germany, where he recorded it as being fairly common. 

Tibellus punctulatus (Toczanowski) 

Figure 13 

Thnnnlm puncluJnlm Taczanowski, 1872, Horffl Soc. Eutom Roes., IX, p, 10. 

Tibdluti pundidatuH Khyhkrlino, 1880, ‘Die Spinnen Amerikas,’ Laterigrada, 
p. 197, PL v, fig. 108. OuAMnHiiLisr, Bull Mub. Comp ZooL, LX, No. 0, p. 264. 

An immature female from Santa Ana, Peru (Mus. Comp. Zool., p. 
253), referred to this species by Chamberlin, is a somewhat more slender 
spider than T. oblongus (Walckenaer), but agrees in having only three 
pairs of spines under the first and second tibiee. At the basal end of the 
tibifle of the dorsal surface on ail the legs is a conspicuous black marking. 
The epigynum as figured by Keyserling is longitudina l l y sulcate, the 
median piece very broad and the openings large. The male agrees with 
Tibdlus vittatus Thorell {maceUus Simon) in possessing a distinct tibial 
apophysis. 

This species is known only from Guiana and Peru. 
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Tibellus paraguensis Simon 

TibeUus paraguenaia Simon, 1897, Musou Torino, XII, No. 270, p. 7. 

I refer an immature femalo from S. Louis, Pawiguay, to Simon’s 
species, as it agrees in most particulars with his diagnosis. Bonoath the 
tibiro of the first legs are four pairs of spines, the medians much nearer 
together than their distance from the distal or basal pairs. In other 
details this species is very close to T. punctulatus (Taczanowski) and 
has the same black maculation at the basal ends of the tibiae above on 
all the legs. “Plaga vulva rufula, coriacea, subrotunda, longitudinalitor 
sulcata.” 

This species has been found only at Asuncion (the type locality) 
and S. Louis, Paraguay. 

Tibellus chamberlini, new species 
Figures 7, 8, 9, 14 

Male. — Total length, 7.15 mm. Cephalothorax, 2 60 mm. long, 2 00 mm. wide, 
.80 mm. in front. Abdomen, 4.65 mm long, 1.40 mm. wide 

This species, a more slender spider than T. oblongus (Walokenaer), has the same 
color characteristics of other species of the genus. The median dorsal marking of the 
cephalothorax is continuous with a like one running the whole length of tho slender 
abdomen. The lateral longitudinal marginal stripes of the carapace are well defined, 
those of the abdomen not visible from above but distinct from the lateral aspect. At 
the distal end of the cylindrical abdomen are tho two block spots as in the other 
Bpecies and usually a second pair behind less distinct and often entirely missing. 

The eyes form two strongly recurved rows, the first with tho oyes subequal, 
separated by their diameter, the second row with the laterals a little larger, the medians 
separated twice their diameter and nearly twice as for from the laterals. Tho median 
ocular quadrangle is longer than brood, narrower in front (J0. 

The leg formula is 2413, the second being about five and ono-half times the length 
of the carapace. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

8.40 

1 30 

2 95 

2.50 

1.52 

11.67 mm. 

n 

3.95 

1.45 

3 60 

3.10 

1.90 

14.80 mm. 

in 

2.55 

.85 

1.90 

1.70 

1.00 

8.30 mm. 

IV 

4.30 

1 15 

3 40 

2 95 

1.50 

13.30 mm. 


The normal spine formula seems to be the following for both sexes. 



Femur 

Patella 

Tibia 

Metatarsus 

Dorsal 

1-1-1 

1-0 

0-0-1-0 

0-0-0 

Ventral 

0-0-0 

0-0 

2— 2— 2— 2 

2—2—0 

Prolateral 

1-1-1 

1-0 

1-1-1-0 

1-1-0 

Retrolateral 

1-1-1 

1-0 

1-1-1-0 

1-1-0 


The tibia of the male palpus is without an apophysis, slightly longer tha n the 
patella, which two joints taken together are os long as the tarsus, The bulb and the 
embolus are very much as in T. diUtorn but the figure will show their differences. 
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Female. — Total longth, 9.60 mm. Carapace, 3 30 mm long, 2.60 mm. wide, 1.20 
mm. in front. Abdomen, 6.40 mm long, 1 60 mm wide 

The leg formula is 2413, the second being not quito four and one-half times as 
long as tho carapace. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3 70 

1 66 

3 20 

2 50 

1 52 

12 47 mm. 

II 

4.40 

1 66 

3 66 

2 96 

1 72 

14 37 mm. 

III 

2.80 

1.16 

2.16 

1 76 

1.06 

8 90mm. 

IV 

4 60 

1 40 

3 36 

2 86 

1.46 

13 66 mm. 


The eyes of the median quadrangle are slightly farther apart, the distance 
between the anterior medians and laterals being proportionately less in the female. 

Type Locality. — Zion National Park, Utah, male holotype, female 
allotype, male and female paratypes, July 4, 1932 (Gertsch); male and 
female paratypes from the same locality taken in 1927 (A. M. Woodbury) ; 
male paratype, Elsinore, Utah, June 15, 1930 (Gertsch); female para- 
type, Monroe, Utah, July 6, 1930 (Gertsch) ; male paratypes, Laguna 
Beach, Calif., Juno 28, 1931 (Ivie) ; female paratypes, Notus, Idaho, 
'June 11, 1931 (Ivie). Types in the collection of The American Museum 
of Natural History. 

All records of TibeUus duttom (Hentz) from the Great Basin region 
and west to the coast probably belong with this species. I have seen 
specimens from Colorado, Utah, southwestern Idaho, Arizona, and 
California. In Zion National Pork in southern Utah it is the common 
species of the genus. It is a pleasure to name it for Dr. Chamberlin of 
the University of Utah. 


Tibellus duttoni (Hentz) 

Figures 4, 6, 6 

Thomiaua duttoni TIbntz, 1847, ‘Spidora of IT. 8.’ (reprint), Joum. Boston Soo. 
Nat. Hist., V, p. 448, PI. xxm, fig 10; 1876, idem, p. 81, PI. x, fig. 10. 

Tibdlua duttoni Kmykerling, 1880, ‘Die Spinnen Amenkas,’ Laterigradee, p. 
194, PI. iv, Gg. 107. 

Malm. — Total length, 6,90 mm. Cephalothorax, 2.33 mm. long, 1.76 mm. wide, 
.71 mm. in front. Abdomon, 4.68 mm. long, .96 mm. wide. 

This species closely approximates T. chornberlini, new species, in color but is 
much more slender and has very long legs. Two pairs of spots are usually found at 
the distal end of the abdomen in both sexes. 

The 1% formula is 2413, the second being about five times as long as the carapace. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3.06 

1 16 

2.63 

2.22 

1.46 

10.52 mm. 

n 

3.66 

1.33 

3.16 

2.75 

1 66 

12.56 mm. 

m 

2.26 

.75 

1 86 

1.37 

96 

6 99 mm. 

IV 

8.75 

1.12 

3.00 

2.60 

1.37 

11.74 mm. 
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The eyes are in two strougly recurved rows, the anterior medians slightly smaller 
f.Tmn the laterals, equally spaced aiiout their diameter apart, the posterior row with 
the laterals larger, about half again as far from the medians as they are from each 
other. The median, quadrangle is not much longor than hroad, narrowor m front 

The spine formula m both sexes is like that of T. chinnbvrlint, tlio anterior tibia 
with four pairs beneath. 

TiW AT.ni — Total length, fl 67 mm Carapace, 2.77 mm long, 1 86 mm wide, 
.96 mm. in front. Abdomen, 7 00 mm long, 1 56 mm wide. 

The measurements are from a large female from Texas, much largor th:m the 
average representative of that sex from Georgia or Florida. The leg formula is 2413, 
the second pair over five times as long os the carapace. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3 72 

1 37 

3 20 

2 60 

1 65 

12 51mm. 

II 

4 37 

1 60 

3 70 

3.15 

1 86 

1 1 57 mm. 

in 

2 30 

86 

1 60 

1 37 

.82 

6 04 mm. 

IV 

4 36 

1 86 

3 30 

2 70 

1 -10 

13 00 mm. 


The eyes of the median quadrangle are slightly farther apart, llic comparative 
distance between the anterior medians and laterals being projiortionatoly less in the 
female. 

There seems but little doubt that this is the spider described by 
Hentz. His description and figure apply equally well to Tibdlus 
oblong us as to this species, but as his original specimen came from Georgia, 
where this is the common species, I consider the name reliably GHtal>- 
lished. Keyserling has given a good figure of the male palpus in his 
‘Die Spinnen Amerikas/ Laterigradco, 1880, when he regarded it as 
valid along with T. oblongua (Walckenaer), which he correctly identified. 
Tibellii8 duttotvi (Hentz) is found in the southeastern part of the United 
States from Florida to Texas and down into Mexico, while in il-H north- 
ern range it has been taken in the Mississippi Valley to Minnesota and 
Miohigan and on the east coast in New York and ncighlxiring stales. 
Specimens from Florida (Tampa, male and female, 1927, Uhlor, collector) 
(Tallahassee, males, Aug. 1903, Morse, collector) agree in every impor- 
tant detail with those from other states in the southeast but are paler 
and average a little smaller. 

Tibellua affinis Cambridge 

TxbeB.ua affinis Cambridge, 1898, ‘BioL Centr. Amer./ Arach. Aran., X, p. 262, 
PL xxxi, fig. 11; 1900, idem, H, p. 183, PI. ek, fig. 23. 

As this species was described from an immature specimen, it cannot 
be identified without collections from the type locality, Amula, Guer- 
ero, in southern Mexico. Structurally it is closely related to Tibellua 
duttoni and chamberlini, both of which undoubtedly extend down into 
Mexico, but I am convinced that it is not identical with either of those 
species. 
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Tlbellus insularis, new species 

Figure 15 

Female. — T otal length, 11.10 mm Carapace, 2 80 mm. long, 1.30 mm wide, 
.90 mm in front. Abdomen, 8.80 mm. long, 1.00 mm. wide. 

Ah in the other species the carapace is marked with the median and marginal 
longitudinal stripes characteristic of the genus The abdomen has the lateral stripes 
only faintly indicated, the dorsal median one well marked. In the posterior third of 
the distal part of the abdomen are two conspicuous black spots 

The 1% formula is 2113, the second pair being five times as long as the carapace. 



Femur 

Patella 

Tujia 

Metatarsus 

Tarsus 

Total 

I 

3 20 

1 10 

2 90 

2 40 

1 40 

11 00 mm. 

n 

4 00 

1 40 

3 60 

2 84 

1 60 

13.94 mm. 

in 

2.1G 

.56 

1 48 

1 20 

80 

6.20 mm. 

IV 

4.20 

1.00 

3 20 

2 60 

1 30 

12.30 mm. 


Tho spination of the legs to like that of TifwUub dutlom, the anterior tibim being 
armed boneath with tour pairs 

The eyes aro ui two strongly recurved rows, equulistantly Bpacod, the anterior 
laterals only slightly larger, the posterior row with the laterals larger, the medians 
half again as far from the lat orals as from each other. The median ocular quod is a 
little broader than long, narrower in lront. 

The only specimen known thus far is from south of Pifiar del Bio, 
Cuba, Sept. 12-23, 1913 (female holotypo) (F. E. Lutz) (collection of 
The American Museum of Natural History). 

Apollophakes O. P. Cambridge 

Cambridge, 1898, ‘Biol. Centr. Amor./ Arach. Aran., I, p. 252. 

In the second volume of tho above cited reference Cambridge 
plaooH the five names he had previously used for species of this genus 
under three, and suggests that his Apollophanes niaculatipes may be 
the mule of the species described as A, punciipes. Whatever the fate of 
these mule specimens, 1 am inclined to believe A. punchger Cambridge 
is distinct from this lust speoies, whero it has been synonymized. The 
species of this genus aro very closely related and separable in the female 
sex by small differences in the oye relations, proportions of the carapace, 
and in the epigynum Although I have been unable to connect any of 
the species described below with Cambridge’s described forms, a study 
of his figures and descriptions seems to indicate that he was dealing with 
more species than he suspected. 

Apollophanes paraguensis, new species 
Figures 19, 23, 25, 27 

Male. — Total length, 4.16 mm. Carapace, 1.88 mm. long, 1.66 mm. wide, .72 
mm . in front. Abdomen, 2.28 mm. long, .82 mm. wide. 
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Integument of cephalothorax and appendages bright light yellow Carapaee 
yellow throughout, the lateral margins stwrscly speckled with large flecks, mdieutiug 
an indistinct broad latoral band on each sido. Abdomen gray to yellow, medially 
with a light bond, laterally with darker markings on the margins forming Hide hands 
and a dark spot on the median line at the middle of tho abdomen. LegH light yellow, 
the dorsal and lateral surfaces of tho basal joints s(nirsoly marked with rather largo 
maculations like those of the carapace, quite uniform in size, tlio distal joints im- 
maculate. A larger conspicuous smudge or blotch at the base of all the tibiae on the 
lateral aspect. 

Eyes in two strongly recurved rows, the an tenors about equal in size and equi- 
distant, the posterior row much wider and about equally spaced, tho medians smaller 
than the antenors and the posterior laterals, which are slightly larger than those of the 
anterior row. Median ocular quod about as long os broad, narrow anteriorly, the 
medians a diameter apart, the posterior medians soparatod by ovor twice their 
diameter. Clypeus equal in height to twice the diamotor of an anterior median eye. 

Female — Total length, 4 05 mm. Carapace, 1.76 mm. long, 1 50 mm. wide, .75 
mm in front. Abdomen, 2 28 mm. long, .88 mm. wide 

The female agrees in color and in structural details with the male. The spines 
beneath the tibiae in both sexes are 2-2-2, the distal pair Bmaller. The leg formula is 
2143, the measurements below being for the female. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarbuh 

Total 

I 

2 07 

70 

2 62 

1 53 

1 30 

7 06 mm. 

n 

2 64 

1.03 

2.07 

1 91 

1 35 

9 00 mm. 

m 

2.07 

.06 

1 76 

1 50 

82 

6 75 mm. 

IV 

2 41 

.65 

2.41 

1.62 

.90 

7.99 mm. 


Male holotype, female allotype, and mole and immature paratypes 
from Asuncion, Paraguay (Reimoser Collection), deposited in the Mu- 
seum of Comparative Zofilogy. 


Apollophanes bryanti, new species 
Figures 22, 26 

Female. — Total length, 5.41 mm. Carapace, 1.75 mm. long, 1.33 mm. wide, 
1.07 mm. in front. Abdomen, 3.95 mm. long, 1.41 mm. wide. 

Integument of the cephalothorax and appendages light brownish yellow. Cara- 
pace with two broad lateral brown stripes, the inner margins of which aro straight, 
defining a median light band as broad as the posterior eyo row Clypeus with a few 
dark maculations. Legs heavily punctate with large round or oblong markings on the 
upper and lateral surfaces of the basal joints, the metatarsi and tarsi completely 
lacking them. Labium, sternum, coxte, and endites immaculate yellow. Abdomen 
with a light hastate marking from the base to the dark spot in the center of tho dor- 
sum, the lateral margins heavily maculate, forming two bonds, the venter paler and 
with a few darker spots. 

Eyes of the anterior row equidistant and about equal in size, larger th an the 
posterior medians but smaller than the posterior laterals. Second row of eyes about 
equally spaced, the medians not much more than half as large as the laterals. Median 
ocular quad about as broad as long, narrow in front, the anterior medians separated by 
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more than a diamoter, while the posterior modians are over three times their diameter 
apart. 

Spines beneath the tibiio 2-2 2, the distal pair much smaller. (A pair of spines 
nearly ventral in position intermediate between the middle and distal pair are con- 
sidered to be lateral ) Legs 2143. 

Female holotypo from Asuncion, Paraguay (Reimoser Collection) 
in the collection of the Museum of Comparative Zo5logy. 

Apollophan.es si mil alls, new species 
Figure 30 

Female. — Total length, 0 10 mm. Carapace, 2.33 mm. long, 2 08 mm. wide, .98 
mm . in front Abdomen, 3.91 mm . long, 1 .66 mm . wide. 

Integument yellowish, sparsely clothed with white hairs. Carapace with a 
median light bond os broad os the posterior lateral eyes, the margins maculate with 
scattered brown flecks and markings, forming two broad side-bonds. Sternum, 
labium, endites, and coxso light yellowish, immaculate. Legs marked throughout 
with scattered flecks and spots. Abdomen clothed with white hairs, the dorsum 
with lateral block bonds, a median longitudinal white band basally broader than that 
of the carapace and constricted posteriorly back of the black markings at the middle 
of tho dorsum, the venter white with a few scattered black spots. 

Both eye-rows strongly recurved, the anterior row with the medians smaller and 
nearer to the laterals than each other, the posterior row equidistantly spaced, the 
medians much Hmaller than the laterals Median ocular quadrangle wider than long, 
the posterior medians slightly larger than the anteriors but not quite as large as the 
anterior laterals, the quad wider behind, the posterior medians more than three 
diameters apart, the anteriors separated by scarcely two diameters. 

The anterior tibiro have 2-2-2 spines beneath, the distal pair small. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2 90 

1 12 

2.58 

2.2 9 

1 04 

9.93 mm. 

II 

3.40 

1.26 

3.08 

2.70 

1 41 

11 84 mm. 

m 

2.60 

■ 91 

1 87 

1.87 

76 

7.90 mm. 

IV 

2.87 

.91 

2 08 

2.08 

1 00 

8.94 mm. 


Fomalo holotype from Sabino Basin, Santa Catalina Mts., Arizona, 
taken July 8-12, 1916 (Lutz) (collection of The American Museum of 
Natural History). 

Apollop hones arizonensis, new species 
Figure 29 

Female. — Total length, 6.00 mm. Carapace, 2 16 mm. long, 2.00 mm. wide, 
.00 mm. in front. Abdomen, 3.91 mm. long, 2.00 mm. wide. 

Integuments yellow throughout, with a sparse clothing of white hairs. Carapace 
practically glabrous, with a broad light band, the sides somewhat darkened 

with streaks and markings indicating broad lateral bands. Sternum and basal parts 
of appendages unmar ked yellow. Legs with a few scattered brown maculations. 
Abdomen with a very broad median longitudinal higher area that is somewhat in- 
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traded by reddish-brown markings, the margins more heavily maculate, tho char- 
acteristic median marking of tho dorsum lacking. 

Eyes m two strongly recurved rows, tho anterior medians slightly further apart 
and about equal in size to tho laterals, the ixwtonov row about oqtudintantly spared, 
the medians much smaller. Median ocular quadrangle broader than long, tho eyes 
subequal, the nnteriors nearly two diameters a]>art, tho i>oa toriors sujKiralod bv ovor 
three times their dmmoter. Clypous about as high as tho median ocular quad. 

Spines under the first tibia 2-2-2, the distals smallor. 



Femtth 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2 71 

1.21 

2 33 

2.24 

1 08 

9 57 mm. 

n 

3.29 

1 37 

3 04 

2.65 

1 21 

1 1 56 mm. 

in 

2.50 

1 00 

1.95 

1.70 

81 

8 02 mm. 

IV 

2.40 

.91 

1 95 

1 92 

.91 

8.09 mm. 


Female liolotype from Sabino Basin, Santa Catalina Mts., Arizona, 
taken July 8-12, 1916 (Lutz) (collection of The American Museum of 
Natural History), 


ApollophaneB Indistinctus, new species 
Figure 28 

Female. — Total length, 6.00 mm. Carapace, 2.06 mm. long, 1.00 mm wide, 
.90jnm in front. Abdomen, 4.00 mm. long, 1.05 mm wide 
t- Coloration as in A. bryanti, new species. 

9 Eyes in two strongly recurved rows, the anterior medians smallor and nearer 
the laterals than to each other, tho posterior eyes about equidistant, the laterals much 
larger. Median ocular quod broader than long, the posterior medians lurgor but not 
so large ns the anterior laterals, the quadrangle narrower in front, tho anterior medians 
separated by about two diameters while the posteriors are ovor throe diameters apart. 
Clypeus about os high as the ocular quadrangle. 

Spines under the anterior libim 2-2 -2. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.30 

.95 

2.08 

1.83 

.91 

8.07 mm. 

n 

2.81 

1 12 

2.41 

2.08 

1.00 

9.42 mm. 

ra 

1.83 

.71 

1.46 

1.54 

.06 

0.20 mm. 

IV 

2,60 

81 

1.81 

1.83 

.83 

7.78 mm. 


Holotype and two female paratypes from La Buena Ventura, Vora 
Cruz, Mexico, July, 1909 (Petrunkevitch) (collection of Tlio American 
Museum of Natural History). 


Apollophanes mexicanus, new species 
Figure 31 

Female. — Total length, 7.33 mm. (holotype). Carapace, 2.75 mm. long, 2.50 
mm. wide, 1.25 mm. in front. Abdomen, 4.65 mm. long, 2.36 mm. wide. Total length, 
5.62 mm . (paxatype). Carapace, 2.20 mm. long, 2.08 mn. wide, 1 00 mm. in front. 
Abdomen, 3.54 mm. long, 1.37 mm. wide. 
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Color as in A. indixtinctus, now species. 

Eyes in two strongly rocurvod rows, the anterior medians much smaller than the 
laterals and nearer them than to each other, the posterior row equidistant, the medians 
muoh smaller. Median ocular quadrangle broader than long, the posterior TnaHinna 
somewhat larger than the onteriors but smaller than the anterior laterals, the quad 
narrower m front, where the medians are nearly two diameters apart, than behind, 
where the medians are over three diameters apart. Clypeus about as high as the 
median ocular quad. 

Spines under the first tibia 2-2-2. 



Femur 

Patella 

Tibia 

Mbtatabstts 

Tabbtjb 

Total 

I 

3.33 

1.64 

3.76 

2.58 

1.26 

12 45 mm. 

n 

4.29 

1.66 

2 91 

8.16 

1.46 

13.48 mm. 

m 

3.12 

1 26 

2 40 

2.50 

.81 

10 . 08 mm. 

IV 

3.26 

1.16 

2 40 

2.30 

.91 

10.02 mm. 


Female holotype and female paratypes from La Zacualpa, Chiapas, 
Mexico, August, 1909 (Petrunkevitch) (collection of The American 
Museum of Natural History). 


Xysticus C. Koch, 1835 
Xysticus paiutus, new species 
Figures 16, 20 

Maud. — T otal length, 6.08 mm. 

Carapace yellowish in color, with only a faint indication of a lighter median longi- 
tudinal band, the three well-defined dorsal streaks in the female missing or only 
faintly indicated, except near the posterior margin where they persist as black blotches. 
Sides of carapace orange to brown, the margins with a brown band. All eye tubercles 
white, except those of the posterior medians which are on brown patches. Abdomen 
with an indefinite pattern, mostly brown, with a few black and white transverse 
marks, the vonter gray, black flecked. 

Carapace, 2.72 mm. long, 2.68 mm wide, 1.52 mm. in front. 

Ceplialo thorax with black spines on the pars cephakca, six or seven long ones 
overhanging the cholioonr. Carapace as broad as long, highest between the second 
and third coxto, longer than the first femur, shorter than the patella and tibia of the 
first log, longer than the femur and patolla of the third leg, the width at the front more 
than half that of the widest point. 

Eyes of the first row recurved, the medians about half as huge as the laterals, 
nearer to tho laterals than to each other. Posterior eyes recurved, equidistant, the 
laterals larger. Median ocular quadrangle as wide in front as behind, broader than 
long, the eyos about equal. Clypeus vertical, narrower than the height of the median 
ocular quadrangle, scarcely more than twice the diameter of an anterior median eye. 



Femtjr 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2.66 

1.28 

1.92 

1.92 

1.04 

8.82 mm. 

n 

2.66 

1.28 

1.92 

1.92 

1.04 

8.82 mm. 

m 

1.76 

.80 

1.12 

.88 

80 

5.36 ^m. 

IV 

1.76 

.80 

1.20 

.96 

.80 

5.52 mm. 
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Mat-m Paipus. — Femur about- ns long as the tibia and patella, which are approxi- 
mately oqunl in length. Tibia with two processes, tho ventral outer one curved, 
distally truncated, u prominent tubercle at about the middle The dorsal outer 
inrocess about ns long but not us heavy as tho other, distally oblique. Cytubium 
somewhat longer tlian broad, distally bluntly pointed, the latcrnl margins rounded, 
tho tutaculum qmte pronunent, a rounded spur that projects vonlrad. limlwlua 
rather heavy, the truncus black, about tho same size throughout its length, the pars 
pendula widest basally, gradually becoming narrower until it fades out noar tho apical 
end of the truncus, no apical sclcnte present. Median apophysis of the bulb a large 
long black spur whioh is attached near its middle, tho ends free Distal apophysis a 
somewhat shorter heavy black spur that is attached at one end, tho apical portion of 
which projects beneath the other apophysis. 

Fbmalh. — Total length, 6 40 mm. 

Carapace light yellow, with a light median longitudinal band as wide sis tho front 
eye-row, bounded on each side by a brown streak and with n median brown b! reuk from 
the posterior median eyes to the cephalic suture, tho cephalic portion of the bond 
suffused with light brown and some white dashes, the thoracic portion immarkod white 
except for the customary black maculation at the median cephalic suture. Margins 
of pars thoracica with a narrow black stripe as wide as that bounding tho margin of 
the median band, the intervals betwoen these bands on tho sides yellow with a few 
invading block marks. Legs ooncolorous with the carapace, marked with black, with 
three white marks the length of the legs above, the intervals betwoen often darkened, 
forming bands. Abdomen darker yellow than the carapace, the dorsum with an 
indefinite pattern of black spots and tan streaks, the venter light immaculate yellow. 

Carapace, 3 36 mm. long, 3.12 mm. wide, 1.02 mm. in front. 

Cephalothorax as broad as long, highest between the second and third coxes, 
considerably longer than femur I or patella and tibia of the first leg, much longer than 
femur and patella of the third pair of legs, the width at tho front decidedly more than 
one-half of the^width at the widest point. 

Eyes of the first row recurved, the medians about half as large as the laterals, 
nearer to the laterals than to each other, posterior row recurved, equidistontly spaced, 
the medians smaller than the laterals. Ocular quadrangle wider than long, the 
anterior larger, os far apart as the posteriors, Clypeus vertical, half as high as the 
median ocular quadrangle, about as high as two and one-half times the diameter of 
an anterior median eye. 

Epigvntjm. — Vulva broader than long, the anterior and lateral margins well 
rounded, the posterior truncated. Median longitudinal septum originating within 
the vulva anteriorly, broadly joined to the posterior margin, not half as wide ns the 
width of the vulva (in some specimens narrower in front). 

Range. — Maleholotype, female allotype, and paratypos from St. 
George, Utah (Washington County); female paratypes from Thatcher, 
Arizona; female paratype from Salt Lake City, Utah (Little Cotton- 
wood Canyon); male paratype from Notus, Idaho. (Typos in the 
collection of the University of Utah; paratypes in The American Mu- 
seum of Natural History.) 

Only the examples from southwestern Utah in Washington County 
exhibit the conspicuous black streaks on the carapace. In many respects 
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this species approaches Xysticus gramims Emerton, a species of the 
eastern and Now England States, but its greater size and slight differ- 
ences in the palpus and epigynum will serve to separate it. 

Xysticua coloradensis Bryant 
Figure 18 

Male — Total length, 5.60 mm 

Carapace with a median longitudinal light band scarcely as wide as the anterior 
eye-row, the cephalic portion somewhat suffused with brown, the caudal part whitish, 
invaded by tan, the median cephalic inoculation poorly defined. Median eyes on 
tubercles of a tan color, the laterals white. Sides of the carapace brown to black, 
with a few white and tan flecks. Chelicerte distally brownish, the remainder much 
invaded by brown. Sternum, cox®, and labium near black, flecked with white. 
Integuments of tho legs yellow, the femora, patellae, and tibiae of the first two pairs 
heavily marked with black, the metatarsi and tarsi unmarked yellow, the last two 
pairs of legs lighter, blotched. 

Abdomen white above, marked with a few black and tan spots, the venter whitish. 

Carapace, 2 80 mm. long, 2 64 mm. wide, 1 20 mm. in front. 

Cephnlothorax set with spines os in typical Xysticus, six long black ones project- 
ing over the chelicerte. Carapace slightly longer than wide, somewhat highest be- 
tween the second and third coxa, the width at the front less than one-half the greatest 
width, shorter than tho first femur, decidedly shorter than the tibia and patella of the 
first 1%, shorter than the femur and patella of the third leg. 

Eyes of the first row recurved, the medians nearer to the laterals than to each 
other, nearly half os large as the laterals. Posterior row recurved, the medians nearer 
to each other, smaller than the laterals. The tubercles of all the eyes conspicuous, 
those of the median quad high, conical, larger than in any species of the genus that I 
have yet seen. Median ocular quadrangle decidedly longer than broad, about as wide 
in front as behind, the eyes practically equal. Clypeus vertical, less than the height 
of the ocular quad, equal to about two and one-half times the diameter of an anterior 
median eye. 

Legs all spinose, the first two tibise armed beneath with five pairs of long spines, 
the last two tibiae with three pairs, tho first two metatarsi with five pairs beneath. 
First two pairs of legs equal in length, the fourth slightly longer than the third (8.16— 
7.04). 



Femur 

Patuu^a 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

8.04 

1.20 

2.32 

2 56 

1.20 

10.32 mm. 

n 

3.04 

1.20 

2.82 

2.56 

1.20 

10.32 mm 

m 

2 24 

.80 

1.60 

1.52 

.88 

7.04 mm 

IV 

2.40 

.80 

1.92 

1.92 

1.12 

8.16 mm 


Male Palpus. — Patella and tibia about the same length, the two equal to the 
femur. Tibia with two well-defined processes, the first an outer dorsal ohitinissed 
spur that is curved toward the bulb (dorsad), the second apophysis about as long, in 
lateral profile about half as broad as the former and situated on the outer dorsal 
surface; tibia also with a conspicuous large tubercle on the outer lateral aspect, the 
interval between it and the true apophysis excavated. Cymbium somewhat longer 
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than brood, bluntly pointed, the lateral margins quite straight, the tutaculum promi- 
nent, the inner cymbial portion a long chitinous spur that is directed laternd. Em- 
bolus heavy, tho pars pendula easily seen for most of the leugth, without an apical 
sclerito. Bulb of palpus with a heavy bilobed process, the most outar spin* deeply 
notched, the whole process apparently belonging to tho distal bulbal jiortion. 

Range. — U tah may bo added to tho list of states m which this spociea 
is found. 


Xysticus gosiutus, new species 
Figures 17, 21 

Male. — T otal length, 5 68 mm. 

The median longitudinal light bond of the carapace anteriorly is as wide as the 
first eye row, gradually narrowing caudad to about half that width, tho oephalio 
portion orange with white streaks, the posterior lighter, a creamy white semilunar 
inoculation at tho cephalic suture. Eye region bright red, tho LuborcleB light brown. 
Sides of the carapace a bright reddish-brown. The integument of the legs yolluw to 
orange, the femora and patelico of the first pair bright red, tho tibia* with basal and 
distal red annuls, the metatarsi and tarsi yellow ; the other three pairs of legs flecked 
with red and white. Tarsus of male palpus white above, brown blotched. 

Abdomen above basally white with brown or black transverse bands and streaks, 
the venter with a large black spot between the Bpixmerete and tho pedicel. 

Carapace, 2.72 mm. long, 2.56 mm. wide, 1 36 mm. wide in front. 

Clypeal margin with six long spines, the rest of the carapace sparsely sot with 
shorter ones. Carapace a little longer than broad, shorter than femur I, scarcely 
longer than the tibia of the firet leg, slightly shorter than the femur nud patella of the 
third leg, highest between the second and third coxed, the width at tho front more than 
half the width at the widest point. 

Eyes of tho firet row recurved, nearer to the larger laterals than to each other. 
Eyes of the second row recurved, the medians smaller and nearer to ouch other 
(3.0/4.0) than to tho laterals. Median ocular quadrangle longer than wide, the pos- 
terior medians slightly larger, as for apart in front as behind. Clypous vertical, about 
half as wide as the height of the ocular quadrangle, equal to about twioo tho diameter 
of an anterior median eye. 

The first two pairs of legs equal in length, the lust log somewhat longer than the 
third, all legs spinose. The tibice of tho first two pairs with fivo pairs of spines beneath, 
the metatarsi of the firet two poire of legs with fivo pairs. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3.28 

1.12 

2 56 

2.48 

1.28 

10.72 ram. 

II 

3 28 

1.12 

2.56 

2.48 

1.28 

10.72 mm. 

m 

2 00 

.88 

1 44 

1.28 

.88 

6.48 mm. 

IV 

2.08 

.88 

1.68 

1.44 

.88 

6.96 mm. 


Male Palpub. — Femur of nude palpus about as long as the patella and tibia 
which are nearly equal. Tibia with two proceses, the lower outer one heavy, curved, 
the outer dorsal about as long, bluntly aided, not as heavy as the other. Cymbium 
longer than broad, laterally rounded, apically bluntly pointed. Tutaculum not 
prominent, the outer cymbial portion a blunt process. Embolus with the trunous 
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block, aliout the wmc width throughout its length, the pars pendula present through 
most of tlio length, the apical sclonto missing. Bulb of the palpus with a long, hook- 
like medial and a short distal apophysis 

Female. —Total length, 0 21 mm 

Carapace with a median longitudinal hand as wide as the first oyo-row, the 
anterior portion light reddish-brown, the remainder whit e or nearly so, a creamy white 
semilunar streak at tho median cephalic furrow, which locks the customary dark 
maoulntion. Eye tubercles and region white Bides of the carapace reddish yellow, 
with two darker bands at each side of the median longitudinal band. Abdomen sub- 
orbicular, pinkish, irrorate in brown. 

Carapace slightly longer than brood, highest botwoen the Becond and third 
coxed, decidedly longer than tho first femur, longer than the tibia and patella of the 
first pair of legs, longer than tho femur and patella of the third leg, the width at the 
front somewhat wider than half the greatest width. 

Eyes of the first row recurved, the medians twice as far from each other as to the 
laterals which arc over twice as largo Posterior row of eyes recurved, tho medians 
smaller and nearer to eaeli other than to the laterals The median ocular quadrangle 
wulcrthan long, the cyeH near equal, the widthm front only slightly wider than behind 
(6.0/5 5) Clypous vertical, not ns high us tho height of tho mediun ocular quadrangle, 
about two and onc-liolf times the diameter of on anterior mediun eye 



Fjomuh 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2 40 

88 

1 84 

1.00 

88 

7 00 mm. 

II 

2.40 

.88 

1 84 

1 60 

.88 

7.00 mm. 

in 

1 02 

80 

1 36 

.88 

80 

5.75 mm. 

IV 

2.00 

80 

1.44 

1.20 

80 

0.24 mm. 


Female Etioynum. — Vulva much broader than long, anteriorly flattened, 
laterally rounded, posteriorly somewhat flattened. Median septum very broad, 
widest in front, with the lateral extensions turned up (vontrad), forming two black 
chitinous ridges (closely resembling X. loot pies Keyserhng). The openings of the fer- 
tilisation canals appear os two block spots much nearer the vulva thaa to the genital 
furrow. Tho atriobursul orifices aro located ot each side of the median Beptum and 
tho heavy tubelike ridges sompwhat till tbit portion of the atrium 

Ranch.- Male holotype, female allotype, and paratypes of both 
sexes from Little Cottonwood Canyon, Salt Lake City, Utah, swept 
from the wild rone, July 17, 1929 (Gertsch) ; fermdo and male paratypes 
from Zion National Park in southern Utah, July 4, 1931 (Gertsch). 
Types in the collection of tho University of Utah; paratypes in The 
American Museum of Natural History. 

Tins species is closely related to Xysticua locuples Keyserling which 
is found in the same locality, but it can be separated by differences 
in tho eye relations, by the proportions of the apophyses on tho bulb of 
the male palpus, and characters in tho epigynum best shown by a figure. 
Keyserling’s species is a heavier spider and lacks the normal long spines 
on the pars cephalioa. 
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Xysticus apacheous, new species 

Figure 24 

Female — Total length, 8 08 mm. 

Integument of tho cephaJothorax white to yellow, the carapace with a broad 
median longitudinal white band tho width of the first row of eyos, immaculate, tho 
customary black mneulation at the cephalic suture nbsont. Eye tubercles anil eyo 
region white. The sides of the carapace light brown, two large black sjiotH near the 
margins bohind Integument of the legs white, tho first two pairs only marked faintly, 
tho last two pairs, especially the femora, blotched m brown and with some creamy 
white inoculations. Abdomen yellow, with a median white band on the dorsum, from 
which extend four transverse streaks on each side, below which are corresponding 
block streaks. Venter creamy white with brown markings 

Carapace, 3 28 mm long, 3 12 mm. wide, 1 84 mm in front. 

Cephalothorax lacking the conspicuous long spines of other species of the genus, 
the eye region practically smooth and with only short spines, the margin of the clypous 
with the customary seven or eight long spines project mg over the chehcono. Carapace 
slightly highest between the second and third coxed, anteriorly very gradually sloping 
to the eye region, posteriorly abruptly falling to the margin, slightly longer than broad, 
about as long os femur I, shorter than the tibia and patella of the first log, longer than 
the femur and patella of the third leg, the width at the front more than half of the 
greatest width. 

Eyes of the first row recurved, the medians lees than half as largo as the laterals, 
to which they are nearer than to each other. Eyes of the second row recurved, equi- 
distant, the medians more than half as large os the laterals Median ocular quadrangle 
only slightly narrower in front, wider than long, tho medians (antenors) slightly 
smaller. Clypeus not quite as high as the height of the median ocular quadrangle, 
equal to about three times tho width of an anterior median eye. 

Legs with few spines, tibia I and II with rix pairs and a single impaired below, 
the metatarsi of these legs with five pairs beneath. 



Femur 

Patella 

Tibia 

Metatarsus 

Tauuh 

Total 

I 

3.20 

1 30 

2.72 

2 18 

1.12 

10 68 mm. 

II 

3 20 

1 30 

2 72 

2 18 

1 12 

10 68 mm. 

m 

2 10 

80 

1 00 

90 

88 

0.40 mm. 

IV 

2 40 

80 

1 06 

1 20 

.88 

0.9*1 mm. 


Epigynum. — V ulva broader than long, the anterior margin straight, the lateral 
margins straight, diverging back at aa obtuse angle, the posterior margin rounded. 
Median longitudinal septum broadly joined to the margins, euudally narrowed, tho 
lateral septal margins revolved into a black cliitinous tubular ridgo on oach Hide. 

Female holotype from Blanding, Utah, April 17, 1928; female paratyjK* from 
Texas (Cornell Collection) and from Grand Canyon, Arizona, north rim, July, 1931 
(Gertsch). Types in the collection of the University of Utah; paratypos in The 
American Museum of Natural History. 

This interesting species differs from all others of the genus in being 
devoid of the conspicuous long spines on the pars cephalica. It is closely 
related to Xysticus locuples Keyserling, X. gosiutm, new species, and 
to other undescribed forms that possess this type of epigynum. 
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AN ANNOTATED CATALOGUE OF THE HYRACOIDEA IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY, WITH A 
DESCRIPTION OF A NEW SPECIES FROM THE LOWER 

CONGO 1 

By Robert T. Hatt 

The preparation of an extended report on the Hyracoidea collected 
by the American Museum Congo Expedition has led to a review of the 
species of liyraxes represented in this museum. As certain observations 
made during this study would be somewhat irrelevant in a Congo report 
they are here given earlier publication, together with a description of a 
hitherto unrecognized rock hyrax collected by the Congo Expedition. 

In the recognition of but a single genus of hyraxes I have followed 
Thomas, as species discovered since the time of his revision (1892, Proc. 
Zool. Soc., London., pp. 50-76) have only tended to strengthen his 
conclusion that every degree of gradation between characters of the 
genotypes of Procama, Ilet&ohyrax, and Dendrohyrax is to be found in 
some form. 

It is a pleasure to thank the authorities of Meld Museum of Natural 
History and the United States National Museum for the loan of speci- 
mens in their collections, and to acknowledge my appreciation for the 
helpful suggestion'! of Messrs. H. E. Anthony and James P. Chapin. 

Procavia ohapini, now species 

Type. —American Museum of Natural Ilistory, No. 53800, American Museum 
Congo Exiicdition, No. 7002, adult (Stage VI IT) female, Birin and Skeleton in good 
condition. Collected on the summit of Loadi Hill, five kilometers southwest of Matadi, 
Bob Congo District, December 27, 1014, by James P. Chapin. 

GfflNUttAti Cuahaotuks. — A pu lo-colored rock hyrax with a well-marked light 
yellow dorsal spot. It approaches the typical members of the Heterohyiaz group in 
its brnchydont promolars and molars, the open orbits, the early closure of the parietal 
and interparietal sutures, the wide separation of the temporal fossae, and the double 
rooted PMi. It dilfers from the typical heterohyraoes in its large size, long muzzle, 
flat dorsal profile, highly elevated basisphsnoid, and in the mammary formula, which 
is 0-2=4. 

Desceiption. — Pelage coarse, the hairs short. The guard hairs of the book 
measure about 24 mm. in longth The general color of the back is near drab (odor 
nomenclature of* Ridgeway). The oolor over the head is darker than that of the back 
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and has a lainl tawny wtalx overlying the nrea Above the eyes is a broad band of 
light gray The chocks and sides are lighter lhan the back, but rather sharply demar- 
cated from the belly, which is tawny yellow washed with light ochraeeous over tho 
chin and throat. Inside the ears is a small patch of light yellow limrs Tho outer 
surfaces of tho concha? are covered with liuirs tho color oi thoao in the intermiricular 
region. Behind the our is a lighter, grayer patch. The visihlo |>ortion of the dorsal 
spot is about 60 mm long and 10 mm. wide. Terminally its hairs arc a pale olive- 
buff, basally they are white The hairs of tho lore and hind leet sliado into a light 
gray. 

Tho individual fur hoars of the anterior half of tho book are a natal brown for 
their basal half. The shaft changes to a wood brown, then to another narrow band of 
natal brown There is a pale olive-buff subt ermin&l ring, 3 mm broad, and a black 
tip. On the posterior part of the bock the fur differs in that the basal half of t he back 
is a light brownish-drab. 

The skull is long and narrow, particularly m the nasal region. Hb dorsal profile 
is very nearly straight from tho middle of tho parietals to tho tip of tho nasals The 
occiput is moderately narrow. The temporal fossm do not extend beyond the level 
of the anterior end of the supraoeeipitol and they remain widoly separate from each 
other. The diastema is very long for a rock hyrax, about equalling tho Icngt h of tho 
premolar series The cheek teeth are brachydont and narrow and the tooth-row vory 
lightly bowod outward The basisphenoid and basi occipital slope sharply down to 
their common Buture which thus lies across a high eminence. The lucrynuil bone 
extends forward along the maxillonasal suture for about 3 mm. JLs process is os 
broad at its base as is the lacrymal bone. The laerymal foramen is jicripheral 

Paratype. — American Museum of Natural History, No. 63801, juvonile (Htage 
V) female, skin and skull. This specimen was collected the same day and in the same 
place as the type. In color it agrees closely with the adult specimen, and in cranial 
characters shows only a few age differences. The parietal and interparietal sutures 
are already closed. 

Mbasoromokts ov the Type. — Collector's measurements of tho animal in the 
flesh: total length, 430 mm.; tail, 10; hmd foot, 00; oar from notch, 30. Hkull 
measurements: greatest length, 96.0; condylobasal length, 94.0; length nasal suturo, 
22.0; frontal suture, 30,5; zygomatic breadth, 50.3; postorbital breadth, 25.7; 
greatest breadth nasals, 21.0; least distance between lacrymal and malar, 4.7; 
height promaxillas, 11.8; length premaxilla?, 22.0; closest approximation of temporal 
fossa), 12.2; temporal fossae to oociput, 8.5; skull height, 31.6; breadth palate inside 
M 1 , 10.8; diastema, 16.2; width PM 8 , 3.8; width M 1 , 5.3; height M 3 , 2.5; length 
PMi, 3.4; length upper PM-M series, 32.0; length mandible, 84.7. 

Procavia chapini is not closely related to the neighboring Angolan 
hyraxes. From the coastal species, Procavia welwitschii, it differs in 
all the respects that separate it from other members of the capon sis 
group. The inland Angolan species, P. bocagei, differs greatly from 
chapini in color and character of the fur, which in the Angolan species is 
long and luxuriant. In cranial characters there is greater resemblance, 
both species bearing the stamp of the Heterohyrax group. The chief 
differences lie in the smaller size, broader teeth, proportionately broader 
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skull, elevated supraorbital ridges, shorter snout, and flatter basieranium 
of boragei. 

Procavia rhupun combines pelage, cranial, and mastological char- 
acters in a manner hitherto unreportod for any other species, and for 
this reason it is given full specific rank. 

Hyraxes in the American Museum Collections 
Procavia capensis (Pallas) 

Cavia capcnsxs Pallas, 1767, Spied. Zool., fasc. II, p. 16 

Four skins, four skeletons, four skulls, and one in alcohol, from 
various sources; localities unknown. 

It is possible that some of these represent P. habes&inicus, from 
which, it appears, P. capensis cannot be differentiated in juvenile skull 
stages. 

« 

Procavia capensis cap ends (Pallas) 

Cape Colony, George District, Zebra: one skin and skull; T. S. 
Heyns, collector. 

Cape of Good Hope: one mounted skeleton, on exhibition. 

Procavia capensis natal enaia Roberts 

Procavia capensis nalalensis Roberts, 1924, Ann. Transvaal Museum, X, part 
2, p. 76. 

Natal, Pondoland: one skin with skull. 

Natal: three skins with skeletons; B. N. Bridgman, collector. 

The specimen from Pondoland, a half-grown individual, is peculiar 
for the broad band of dark hair crossing the throat, and for the reduced 
size and sharp definition of the white areas of the under parts. 

The four skulls, all young, show remarkably large parietals for 
members of the capensis group. The parietal of one Stage V skull was 
15.5 mm. broad and 11.2 long. 

Procavia capensis coomb si Roberts 

Procavia capensis coombsi Roberts, 1924, Ann. Transvaal Museum, X, part 2, 
p. 76. 

Southern Rhodesia, Mataboleland, Gwanda: one skin with skull; 
R. Douglas, collector. 

Transvaal, Pretoria district: one skin with skull; A. Haagner, 
collector. 
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Procavia welwitschii (Gray) 

Hyrax wdmtxchn Geat, 1868, Ann. Mag. Nat. Iliat., (4) I, p. 48. 

Angola, Hanha: one skin with skull; IT. Lang, collector. 

Angola, Mossamedes: two skins with skulls; IT. Lang, collector. 
Angola, Pico Azevcdo: one skin with skull; II. Lang, collector. 

All of these skins have a conspicuous light spot over the eye and 
numerous well-defined black spots distributed over the back and flanks. 
These black patches lie immediately behind the long vibrissae-like hairs 
that are scattered over tins region. 

Prooavia butleri Wroughton 

Procavia butleri Wboughton, 1911, Ann. Mag Nat. Hist , (8) VIII, p. 401. 
Sudan, Jebelem: fivo skins, two skeletons, three skulls, two in 
alcohol; H. E. Anthony, collector. 

Procavia scioana (Giglioh) 

Hyrax scioamis Giglioh, 1888, Ann. Mus. Genova, VI, p. 21. 

A skin with skeleton of a hyrax once living in the Now York Zoologi- 
cal Park may be referred to this species. The exceptionally great extent 
of the black dorsal spot, enormous body size and great diameter of the 
teeth are in marked contrast to hyraxes of the capensis group. 

Prooavia syriaca (Schreber) 

Hyrax nyriacw Schiudbbe, 1784, ‘Sdugethiere,’ PI. ocxl-B; 1792, idem, VI, p. 

928. 

Syria: one skull and two juvenile skeletons without skulls. 

Prooavia alpini (Gray) 

Hyrax alpini Geat, 1868, Ann. Mag. Nat. Hist., (4) I, p. 45. 

Abyssinia, Walamo, Lake Abaya: one skin with skull; T. D- 
Carter, collector. 


Procavia alpini minor Thomas 

Procavia dbystimea minor Thomas, 1892, Proo. Zool. Soo., London, p. 66. 

Sudan, Red Sea Hills, Khor Sabat: one skin with skull; H. E. 
Anthony, collector. 

This specimen, a female with the third molar worn down almost to 
the cingulum, was measured by the collector as follows: total length, 
475 mm.; tail, after skinning, 28; foot, 65. 
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The cranial measurements arc: greatest length, 79.5; condylobasal 
length, 77.3; zygomatic breadth, 14.5; length nasal suture, 18.3; length 
upper diastema, 7.5; length premolar-molar senes, 33 3, broadth M l , 
6.7. 

Procavia mackinderi mackinderi Thomas 
Procavia mackinderi TnoMAfl, 1900, Proc Zool. Soc , London, p 176 

Konya Colony, Mt. Kenya, alt. 14,500 ft.: two skulls and other 
skull fragments; J. P. Chapin, collector. 

One of these pick-up skulls is that of an extremely old individual in 
which a necrotic condition of the left half of the mandible was associated 
with loss of the lower incisors and consequent overgrowth of the upper 
incisors. The smool hly worn tips of these, at the points where they would 
have encountered the skin, attest that the animal remained alive long 
after the normal feeding process had become impossible. 

Another dontal anomaly encountered in one of the fragments is an 
extremely deop groove in the median surface of the right upper incisor. 
The hack of the alveolus of this tusk is exposed and shows that this 
groove at tho growing root is occupiod by a thin sheet of bone. The left 
upper incisor, also in place, has no counterpart of this groove. 

Procavia mackinderi zelotes Osgood 
Procavia mackinderi zelolen OmJood, 1910, Field Mub. Nat. Hist., Zool. Ser., X, 
No. 2, p 5. 

Kenya Colony, Kijabe: two skins with skulls and incomplete 
skeletons; H. Lang, collector. 

Kenya Colony, Kidong Valley, Quarantine Station: three skins 
with skulls; J. P. Chapin, collector. 

The series examined, including tho type and three paratypes of 
zelotes, and other specimens from tho Field and National Museums, has 
shown that Procavia mackinderi zelotes and Procavia jacksoni are not 
representatives of different species, but that they grade one into the 
other to such an extent that many specimens from tho Rift Valley in the 
region of Naivasha cannot strictly bo assigned to one form more than to 
the other. 

Respective of tho intergradation of jacksoni and zelotes it may be 
noted that in essential cranial characters there is the following assort- 
ment: 

Closed orbits are found only in the type of zelotes (from between 
Naivasha and Kijabe) and in specimens from Kijabe. 
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Temporal foflsiB extended to occipital plane aw found in adult 
specimens from Kijabe, in the type of zefotes, and in specimens from the 
Kidong Valley and Naivaslta. They are not so elongated in specimens 
from Ebnentcita. 

The short, broad type of skull with short diastema is encountered 
at Kijabe, in the typo of zdotes, and in specimens from the Kidong 
Valley and Loita Plains. Elongated skulls with long diastema arc found 
at Naivasha and Elmenteita. 

Flattened frontals with raised supraorbital ridges are characteristic 
of the type of zelotes and specimens from Kijabe, the Kidong Valley and 
Loita Plains. An arched frontal is found in specimens from Elmenteita 
and Naivasha. 

The temporal fosses of the typo of zelotes and specimens from Ki jalic, 
the Kidong Valley, Loita Plains and Lake Naivasha approach to form 
a small sagittal crest, whereas these fossae in specimens from Elmenteita 
remain widely separate. 

The molariform teeth of zelotes type, and specimens from Kijabe, 
the Kidong Valley and Loita Plains are broader than thoRo in specimens 
from Naivasha and Elmenteita. 

In characters of the pelage there appears to be no constancy, for 
while specimens from the Kijabe-Kidong region average somewhat 
redder than those from the region of Elmenteita, individual specimens 
in each group resemble individuals in the other so perfectly that no 
distinction is possible. 

Hyraxes of this group from Mt. Lololokwi iind tho Runiathe River, 
referred by Hollister (1924, Bull. 99, U. S. N. M., p. 140) to zebtes, are 
different from their neighbors to the south and west in a consistently 
lighter gray color and slightly greater skull size, but not different enough, 
perhaps, to justify nomenclatorial distinction. 

A peculiarity exhibited in a young specimen (Stage VL) from I^ako 
Naivasha (U. S. N. M. No. 162826) is the obliteration of tho intcrpariotal- 
supraoccipital suture. Because in other characters it agrees with oilier 
representatives of the maefonderi group, it doubtless is but a variant of 
this species. 

The specimens from Kijabe were mentioned by J. A. Allen in his 
report on the mammals of the Tj&der Expedition (Bull. A. M. N. H., 
XXVT, Art. 12, p. 166). Here the older of the specimens was assigned 
to Procavia jacksoni, the other to Procavia brucei. 
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Procavia mackinderi jacksoni Thomas 

Piocatna jacksoni Thomas, 1900, Proc. Zool. Soc , London, p 176. 

Konya Colony, Elmonteita: three skins with skulls; H. Lang, 
collector. 

Konya Colony, Solai: one skin with skull; H. Lang, collector. 

The specimens from Elmenteita are those referred by J. A. Allen 
(loc. cit .) to Procavia brvcei, and that from Solai (between Ravine and 
Lake Hnnnington), doubtfully assigned to the then little-known P. 
emim. Although this Solai hyrax is too young (Stage V) to make iden- 
tification certain, the general agreement in skull characters and the 
proximity to tho type locality of jacksoni lead me to consider it a color 
mutant of that race. 

An East African skin without skull, collected by Paul J. Rainey, 
but otherwise without data, is tentatively referred to this form 

Procavia xnatschiei Neumann 

Procavia matsefnei Neumann, 1900, Zool. Jahrb., Syst., XIII, p. 666. 

Tanganyika Territory, Mwanza, Sagayo: nine skins and twelve 
skulls; A. Lovcridge, collector. 

Tanganyika Territory, Mwanza, Shandwa: six skins with skulls; 
A. Loveridge, collector. 

Eighteen of the twenty specimens mentioned in the Loveridge 
report (Proc. Zool. Soc , 1923, p. 739) under the name of “ Procavia brucei 
matechiei” were the above listed specimens, whereas the two others were 
Procavia brucei Dictonu-njansve. It is not surprising that Mr. Loveridge 
did not recognize tho presence of two distinct species of hyrax in his 
collections made in the Mwanza district, for superficially they bear striking 
resemblance. Though the skulls of these two species are totally different 
in size and characters, one being typical of the small-toothed Iletero- 
hyrax group, the other of the large-toothed Procavia, their skins are 
easily confounded. However, they may be distinguished by their dorsal 
spots. In P. matschiei this spot is broad, and there is a naked area of 
skin in itfl center. In P. brucei victoria-rijanss?, on the other hand, the 
hairs of the dorsal spot cover a narrow, linear area in which there is no 
bare spot. 


Procavia lope si Thomas 

Procavia lopesi Thomas, 1907, Ann. Mag. Nat. Hist., (7) XIX, p. 620. 

Belgian Congo, Upper Uele, Aba: twenty skins with skulls, five 
skeletons, one fetus in alcohol; H. Lang and J. P Chapin, collectors. 
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Belgian Congo, Upper Ucle, Faradje: one skin with skull; 11. Tiling 
and J. P. Chapin, collectors. 

Belgian Congo, Upper Uele, Vankerekhovenvillc: one skin with 
skull; ,). P. Chapin, collector. 

A full report of this series will appear in a forthcoming bulletin. 

Procavia erlangeri comata Braucr 

Procavia erlangeri comata Biurraa, 1917, Site. Ber. Gesell. Naturf. Rreundo, p. 

802. 

Abyssinia, ten miles south of Harrar: one skin with skeleton; T. D. 
Carter, collector. 

Abyssinia, Harrar: two native skins; T. D. Carter, collector. 

Abyssinia, Harrar, Dokgou: one skin with skull, one fctuH m 
alcohol; B. Brown, collector 

Mr. Carter tells me that the black-headed liyrax which ho shot south 
of Harrar was in the same rock pile with the specimens of Procavia brucei 
hararensm that he collected the same day. 

Procavia brucei hararensis (Brauer) 

Heterohyrax brucei hararensis Brauer, 1917, Sits. Ber. Goflell. naturf. Froumlo, 
p. 297. 

Abyssinia, ten miles south of Harrar: seven skins with skulls; 
T. D. Carter, collector. 

Abyssinia, Harrar: one skeleton; B. Brown, collector. 

The specimens collected by Mr. Carter arc possibly from the same 
rocks as the type and paratypos of Brauer, since, as ho states, the speci- 
mens wore taken in the rocky area nearest Harrar. Brauer’s description 
applies well to iho specimens, except for diastema length which is given 
as 14.7 to 16.3 mm. and which in the scries at luind does not exceed 9.5. 

Procavia brucei borana Lonnbcrg 

Procavia brucei borana Lonnbhrg, 1912, Ann. Mag. Nut. Hist., (8) IX, p. 06. 

Kenya Colony, Archer’s Post: two skins with skulls; Eastman- 
Pomeroy-Akeley Expedition. 

Procavia brucei maculata Osgood 

Procavia brucei maculata Osgood, 1919, Field Mub. Nat. Hist., Zool. Ser., X, 
No. 2, p. 6. 

Kenya Colony, Lukenya Hills: nine skins with skulls, three 
alcoholics 1 ; Eastman-Pomeroy-Akeley Expedition. 

*Ia the collections of the Department of Comparative Anatomy, A. M. N. H. 
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Kenya Colony, Sultan llamud: two skulls; J. L. Clark, collector. 

The series of topotypes oolloctod by tko Eastman-Pomcroy-Akeley 
Expedition is interns ling in tko bearing that it has on the contested 
status of Osgood's race. These specimens wore collected in May and 
June, the typo, and presumably the paratypes, in December. In two 
things the American Muficum specimens are not accurately characterized 
by the type description. Osgood states that the dorsal spot is almost 
entirely pure while, whereas in the series that I have examined there 
is a strong cinnamon element in the dorsal spots of most specimens. 
Further, though the describer noted a strong black spotting of the back 
in his specimens, no trace of such spotting is seen in the present series 
except one very old male with greatly worn teeth. 

Procavia brucei victoria-nj ansae (Brauer) 

Ileterohyrnx brued virtoi w-njanax Bbatthb, 1917, Sitz. Ber. Gesell. ruturf. 
Freundo, p. 299. 

Tanganyika Territory, Mwanza, Sagayo: two skins with skulls; 
A. IiOvcridRO, collector. 

Tanganyika Territory, Mwanza, Shandwa: one Bkin with skull; 
A. Lovcridge, collector. 

As noted in this list, under the heading of Procavia matschiei, the 
collector confused the two rock hyraxes of the Mwanza district and 
reported them under the composite nomo “ Procavia brucei matschiei.” 

From its nearest relative to the south, P. b. pnttwtzi , this race 
differs strikingly in tho following external characters: 

1. — In victmia-njaiwir tho dorsum of tho hind feet is dark and grizzled; in the 
southern race the area is silvery while. 

2. --In viclotia-njanaa tho holly is yellowish white; in the contrasted form it is 
white. 

3. — Tho crown is rufous in P. b . vidma^njanaw, whereas in priilwittd it is usually 
a darker shade of the book color. 

4. — There is no conspicuous superciliary spot in vidoria-njansse, whereas in the 
southern race there is a largo, avollnneous superciliary spot. 

Procavia brucei prittwitzl (Brauer) 

Heterohyrax brucei prill tmisi Bumthb, 1917, Sitz. Ber. Gesell. naturf. Freundo, 
p. 299. 

Tanganyika Territory, near Itigi, Gwaos: one skin with skull; 
A. Loveridge, collector. 

Tanganyika Territory, Dodoma, Mahaka: three skins, two skulls; 
A. Loveridge, collector. 
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Tanganyika Territory, M kahuna, M tali’s: one skin with Hkull; A. 
Loveridge, collector. 

Tanganyika Territory, Lake Rukwa: one skull; Capfc. Terpioh, 
collector. 

Tanganyika Territory, Singida, Mjcngo’s: six skins, five skulls; 
A. Loveridge, collector. 

Tanganyika Territory, Singida, Poona: one skin with skull; A. 
Loveridge, collector. 

Tanganyika Territory, Tabora: one skin; A. Loveridge, collector. 

Tanganyika Territory, Tindi (between Mwanza and Tabora): 
two skins with skulls; F. G. Camochan, collector. 

Tanganyika Territory, locality not known : two skins ; A. Loveridge, 
collector. 

The specimen from Lake Rukwa, though a topotype of Ilcterohym x 
munznen rukwactws Brauor, appears to be referable to the smaller form, 
represented so well by the Loveridge collection. 

It is interesting to note that in both Procavia b. 2 rrittwitzi nud P. b. 
vidoricwijan8& the parietal suture closes later in life than it (loos in 
other members of the Ileterohyrax bruc&i group (attnpes, borana, hararen- 
sis, maculata ) remaining open over the anterior third of its course in Rome 
specimens of Stage VIII. 

Procavia lademaxmi (Brnucr) 

Heterohyra x ladcmanni Bbaubh, 1917, Sitz. Ber. Gesell. imturf. Froundo, p. 298. 

Tanganyika Territory, Maripindi’s (a village about one tiny's march 
north of Mt. Rungwe): two skins with skulls; R. Boulton, collector. 

The two specimens arc in Stage III. The mammary formula of 
1 — 2=6, the fused pariotals and interparietal, the suprooccipitnl pattern, 
are characteristic of a " Ileterohyrax ." The orbit«, though yet open, are 
so nearly closed that one may presume closure in the adult. The fur 
character resembles that of the dendrohyraces more than it does the 
typical hyraxes. 


Procavia chapini Hatt 
Described on p. 1 of this paper. 

Belgian Congo, vicinity of Matadi: two skins with skeletons, 
two embryos in aloohol; J. P. Chapin, collector. 
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Procavia bocagei (Gray) 

Hytax bocagei Gray, 1800, Ann. Mug. Nat. Hist., (4) III, p. 242. 

Angola, Bengucla, Chitau: one native skin; H. Lang, collector. 

Angola, Benguela, Ijuimbale: one skin with skull; C. P. Chapman, 
collector. 

Angola, Iluila, Lubango: one skull and two embryos in alcohol; 
H. Lang, collector. 

The mammary formula in a very young individual is 0 — 2=4 or 
possibly 1 — 2=6. 

Procavia adolfl-friederici Brauer 

Procama ( Dcndrohyiax ) adolfi-fiicderici Brauer, 1013, Sitz. Bar. GeeeEL naturf. 
Freunde, p. 132. 

Belgian Congo, Central Kivu volcanoes, Kabara, 11,000 ft.: one 
skin with skull; J. P. Chapin, collector. 

Belgian Congo, Kivu District, near Kibati, 6500 ft. : one skin with 
skull; J. P. Chapin, collector. 

Belgian Congo, N. slope of Mt. Karisimbi, 11,100 ft. : one skin with 
skull; J. P. Chapin, collector. 

The Kabara specimen (Kabara is a site on the saddle between Mt. 
Mikeno and Mt. Karisimbi) is virtually a topotype of Procama (Hetero- 
hyraj ) helgei Lonnberg and Gyldcnstolpe, and agrees with the descrip- 
tion of this species in every particular. However, three specimens in the 
Field Museum, collected by Edmund Heller at Kisolo (western Uganda, 
between Butshuru and Kabale) would appear to bridge the gap between 
helgei and adolftr-friedcrici, with which the describers of the first do not 
seem to have made comparison, the subgeneric assignation of Brauer’s 
species being somewhat misleading. Tho mammary formula of this 
species is 1 — 2=0. 

Procavia adametzi zenkeri Brauer 

Procavia adamoLzi zenkeri Brauer, 1914, Sitz. Ber. GeselL naturf. Freunde, p. 88. 

French Congo, Karagoua Koudou: one skin; A. Baudon, collector. 

Cameroon, Edea: one skull; Gorloff, collector. 

Procavia emlnl (Thomas) 

Dendrohyrax emini Thomas, 1887, Ann. Mag. Nat. Hist., (5) XX, p. 440. 

Belgian Congo, southern Uele, Akenge: three skins with skulls; 
H. Lang and J. P. Chapin, collectors. 

Belgian Congo, Ituri, Avakubi: one skin with skull; H. Lang and 
J. P. Chapin, collectors. 
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Belgian Congo, Ituri, Ganiangui: four skins with skulls and one 
skeleton; H. Lang and J, P. Chapm, collectors. 

Belgian Congo, Ituri, Mcdjo: five skins with skulls, Ihreo skeletons, 
a gravid utoruR and some viseom in alcohol; 11. Ling and .J. P. Chapin, 
collectors. 

Belgian Congo, Ituri, Ngayu: ono skin with skeleton; II. Lang and 
J. P. Chapin, collectors. 

Belgian Congo, Uele, Niangara: three skins with skulls and one 
skeleton; H. Lang and J. P. Chapin, collectors. 

Belgian Congo, southern Uele, Niapu: twenty-one skins with skulls 
and ono skeleton, 3 fetuses in alcohol; H. Lang and J. P. Chapin, 
collectors. 

A study of this fine Berios will be published in the report on the 
Hyracoidca collected by the American Museum Congo Expedition. 

Procavia emini latrator Thomas 

Procavia emini latrator Thomas, 1910, Ann. Mag. Nat. Hist., (8) V, p. 285. 

Belgian Congo, middle Congo "River, Bolobo; ono native skin; 
H. Lang, collector. 

Belgian Congo, middle Congo River, Lukolela: one native skin; 
J. P. Chapin, collector. 

Procavia ruwenzorii Neumann 

Procavia ruwenzorii Neumann, 1902, Proe. Zool. Boo. London, 1002, II, p. 14.8. 

Belgian Congo, West Ruwenzori, Bugongo Ridge, SOSO ft.: one 
mandible; J. P. Chapin, collector. 

"Uganda, East Ruwenzori: five skulls and fourteen mandibles; 
Carveth Wells, collector. 

Procavia terricola schusteri (Brauor) 

Dendrohyrax', erricola schusteri Bhaubr, 1917, Sitz. Bor. GohoII. nnturf. Preundo, 
p. 296. 

Tanganyika Territory, Uluguru Mts.: five skins and skulls; A* 
Loveridge, collector. 

Procavia crawshayi Thomas 

Procavia ( Dendrohyrax ) crawshayi Thomas, 1900, Proo. Zool. Soo. London, p. 178. 

Kenya Colony, Mt. Kenya: one skin with skull-and partial skole- 
ton; H. Lang, collector. 

Kenya Colony, Nyeri: one skin with skull; P. G. Camoohan, 
collector. 
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Kenya Colony, Kijabe: one skin with skull; H. Lang, collector. 

Kenya Colony, Kikuyu Escarpment, above Kijabe Station: four 
skins without skulls; A. J. Klein, collector. 

Kenya Colony, locality unknown: one skeleton and sixteen skulls; 
A. J. Klein, collector. 

The Nyeri specimen is somewhat lighter in color than that from Mt. 
Kenya, and the skins collected by Mr. Klein are darker and with a 
richer fur than eithor of these, but in other characters of the pelage there 
is close harmony. The series of skulls collected by Mr. Klein, for which 
all original data unfortunately has been lost, show a wide variation in 
sutural details of the occipital and parietal regions, but these seem to be 
fortuitous and in all probability every skull may be referred to crawshayi. 

Prooavia crawshayi l&ildpia (Dollman) 

Dendrohyrat crawshayi laikipia Dollman, 1911, Ann. Mag. Nat. Hist., (8) 
Vm, p. 131. 

Kenya Colony, Uasin Gishu Plateau, 6000 ft.: four skins with 
skulls; Jcnness Richardson, Jr., collector. 

Kenya Colony, Nzoia Platoau, Cheringani Hills, 8700 ft.: one skin 
with skull; Jenness Richardson, Jr., collector. 

These hyraxes, though differing in a few respects from the type 
description of P. c. laikipia, appear to be referable to that race. The 
skins bear a striking superficial resemblance to P. bettoni, but in the skull 
and in the character of the dorsal spot are very dose to crawshayi. 
Unlike crawshayi the orbits of these specimens are not completely dosed. 
These are the liyraxcs that were referred to Dendrohyrax bettoni by Dr. J. 
A. Alien (Bull. A. M. N. II., XXXIIT, Art. 26, p. 340) in his report on 
the Rainaford-R ichardHon Expedition. 

Pro ca via bettoni Thomas and Schwann 

Procavia bettoni Thomas and SouWann, 1904, Abstr. Proc. Zool. Soc., London* 
No. 6, p. 23. (See alflo Proc. Zool. Roc., London, 1904, 1, p. 463.) 

Kenya Colony, Mutliaiga (near Nairobi): two skins with skulls; 
D. L. Sage and F. P. Matthews, collectors. 

There is a single pair of inguinal mammas in this species. 
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ROCKY MOUNTAIN BEES. — IV 
By T. D. A. Cockehell 

All the bees recorded below wore collected by Dr. F. E. Lutz, except 
when the contrary is specified. 

Anthophore inf emails (Dalla Torre) 

Utah: Eureka, May 26, June 8 and June 14, 1920 (Tom Spaulding). 
They agree with a specimen from Claremont, California (Baker), and 
this adds one more to the growing list of bees ranging from California as 
far east as Utah. The species was originally described from Nevada. 
It is extremely similar to the European A. acervorum (Linnaeus). 

Anthophore montana Cresson 

Colorado: Elbert, Juno 9-11, 1922, at approximately 7400 ft., male. 

Melitoma grisella Cockerell and Porter 

Colorado: Regnier, one female. The subfamily formerly called 
Enteplmiinco must bo called Melitomln®, 

• Ancylouceles sejuncta, new species 

Maud. — Length about 7.6 mm., anterior wing 5 mm.; black, with the torsi more 
or lees rufous, the hind bositarsi clear chestnut-rod, with a long sharp basal tooth; 
clypeus very prominent, it and labnun entirely black; mandibles dusky rufous, 
without any light spot; eyes gray; flagellum faintly reddish beneath; hair of head 
and thorax wliito; mono thorax diming but closely punctured; metathorai dull at 
base, but beyond that polishod; tcgula* dark rufous; wings perfectly dear, stigma 
ferruginous; abdomen long and narrow, shining, excessively minutely punctured, 
bases of tcrgites 3 to 0 rufous (this doubtless mostly concealed when abdomen is 
contracted), tcrgites with white, apical hair-bands. 

Colorado : Regnior, Baca County, Juno 6-7, 1919. The bind femora 
are enormously swollen, as is usual in the genus. Nearest to A. melano- 
stoma Cockerell, from La Paz, Lower California, but easily separated by 
the largely red mandibles and dear red stigma. This genus, characteristic 
of Central and South America, is new to the United States, and its dis- 
covery in Colorado is very surprising. For an account of the genus and 
its curious history, see Entomological News, XXXII, p. 76. 
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Tetr&lonia lutzdana, new si>ceios 

Male. — I xingth about 12.5 min., anterior wing 8.6; black, with I he clyjtouB 
(squarely notched laterally) and labrum light lemon-yellow; maiuhblcH rufous on 
outer side of apical half; flagellum reaching middle of second (ergile, tlark red dish 
beneath; teape atoul; third antennal joint not three times length of second, and on 
its longest side less than onc-tliird length of fourth; cyw swollen, dark brown; face 
narrow, the facial quadrangle much longer than brood; monel borax dull in front, but 
the posterior disc highly pohshod, with fow punctures; hair of head creamy white, 
very long and abundant on cheeks; thorax above, and first tw'o tcrgiles, with rich 
though rather pale yellowish-fulvous hair; on under side of thorax tho hair is paler, 
but not white; wings hyaline, slightly grayish; norvurcs dark brown; second cubital 
cell much over half the length of first; recurrent norvurcs recoived about equally dis- 
tant from cuds of socond and third cubital colls; hind wing with twelve hooks; lcgB 
ordinary, with light yellow hair, small joints of tarsi hght rod; uml-tarsi with baBal 
joint (basitursus) parollol-sided, not narrowed apieally, or twistod; liiud basitorsi 
thick, much broader tlian socond joint, reddened at a;>cx, and furnished with long 
hairs; hair on inner side of hind basitarsi very bright ferruginous; abdomen shining, 
the first two tergites closely and finely punctured; i orgites 2 to 6 with very distinct, 
entire bands of pale grayish hair; apical plate pamM-sulod, very broadly truncate; 
sides of apical torgite with short dense yellow hair; lost stomito with a shining trans- 
verse sulcus. 

Colorado: Boulder, May 25, 1922, at approximately 5500 ft. Most 
nearly related to T. lepida (Cresson), but distinguished by tho propor- 
tions of the antennal joints and cubital colls, tho reddened under side of 
flagellum, and the absence of any small yellow spot at base of mandibles. 
It is also distinguished by the quite normal middle tarsi. From T. 
moviana (Cockerell) it is known by the thickened hind basitarsi and other 
characters. There ifi a rather strong superficial resemblance to the 
Chinese T. jacoti Cockerell, tho abdominal bands having quite tho Home 
appooronco, though jacoti has only three. 

Tetralcmia dilecta (Cresson) 

Colorado: Elbert, Juno 9-11, 1922, female. 


Tetralonia cordleyi orophila Cockerell 
Colorado : Boulder, June 7, 1922, 6500-7100 ft., female, Topotype 
(Frank B. Lutz). 


Tetr&lonia v&g&bunda (Cockerell) 

Colorado: Boulder, May 18, 1913, at flowers of Merietma Uneam, 
male (M. M. Ellis). 
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Tetralonia acerba (Cresson) 

Colorado: Boulder, May 24, 1913, at flowers of Erysimum wheeleri, 
malo (M. D. Ellin). 

Utah: Eureka, May 20 and June 7, 1920 (Tom Spalding). 


Tetralonia atriventris (Smith) 

Utah: Eureka, May 30, 1920 (Tom Spalding), female. This female 
agrees with one from Illinois, collected by Robertson I have a strong 
fadin g that the two T. arerba males ought to go with it, but they are 
certainly not the male T. atriventris of the Eastern States. The matter is 
commended to collectors in Utah; but as things now stand, the two 
species are separated as follows. 

Females 


Abdomen with n white hmr-band on fourth tergite, and a white spot on each side of 
third. ... . acerba (Cresson). 

Abdomen without white hair beyond the first tergite; a further distinction is the clear 
red (instead of black or dark fuscous) hair on inner side of lnnd basitarsi. 

atriventris (Smith). 


Mauds 


Yellow of clypeus not at all notched at sides; abdomen beneath with black hair, 
except near base. . . . atriventris (Smith). 

Yellow of clypeus strongly notched at sides; abdomen beneath with much white hair. 

acerba (Cresson). 


Tetralonia speciosa (Cresson) 

Colorado: White Rocks, near Boulder, June 5, 1922, male. This 
is the true T. speciom, with fulvous hair on hind tibiae; the variation 
giUeitei (Cockerell) has this hair white. 

Emphoropsis morrisoni (Cresson) 

Colorado: Boulder, May 26, 1922 at Pentstemon , male. 

Hoxnia (Dieunomia) apacha Cresson , 

Colorado: Crowloy, Sept. 1, 1932 (M. T. James), female. 

Nomia (Epinomia) triangulifera Vachal 
Colorado: Crowley, Sept. 1, 1932 (M. T. James), male. 

Nomia b&keri Cockerell 

Colorado: Crowley, Sept. 1, 1932 (M. T. James). Three females; 
one is var. rufibasis Cockerell. 
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NEW ASILIDJE FROM COLORADO 

By Maurice T. James 


Descriptions of three now asilids from Colorado are given in this 
paper. The types have been deposited in The American Museum of 
Natural History. 


Hodophylax, new genus 

A single specimen, which, was collected along a cow-trail through a dry pasture 
in southeastern Colorado, seems so uniquo among the Nearctic Dasypogonina that I 
am proposing a*new genus for its reception. It may readily be separated from all 
other members of the subfamily by the absence of pulvilli, the simple claws, robust 
form, and reduced mystax. The vertex, front, and face are moderately wide, their 
sides being almost parallel, only slightly convergent opposite the base of the antennae. 
The vertex is moderately hollowed out; the ocellar triangle tuberculate. The front is 
thrice grooved, these grooves converging toward the bases of the antenna; one groove 
arises on either side and one near the apex of the ocellar triangle. The head is about 
one and one-half times as broad as high. The body is short and stout; the thorax 
considerably humped; the abdomen short, pendant, about one-half os broad as long; 
the venter is considerably cupped-in; the ovipositor ends in a circlet of spines. The 
legs ore short and stout; the tibia and torsi are quite bristly, as in Ablautus Loew. 
The wings are hyaline, the five posterior cells open, and the anal cell is closed at the 
margin. r fho wing venation resembles that of Ablautus, to which this genus seems 
most nearly related. * 

Genotype. — Hodophylax aridus , new species. 

The following table of characters will distinguish Hodophylax from 
Ablautus. 


Hodophylax 

1. — Mystax confined to oral margin; face 

bare, except for moderately long 
sparse pile 

2. — The two basal sogments of the an- 

tennae with only sparse bristles 

3. — Bristles lacking on the anterior part of 

the thorax 

4. — Anal cell dosed and shart-petiolato 


Ablaut us 

1. — Mystax dense and extending to 

the base of the antenna) 

2. — The two basal segments of the 

antenna densely covered with 
bristles , 

3. — Anterior part of the thorax clothed 

with conspicuous hairs and 
bristles 

A— And cell closed in the wing 
margin 
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Hodophylax aridus, now species 
Face, front, und vertex blade, deriboly clothed with white pollen whirh 
all but eoneeals tlie ground color. Ocellar triangle with a tuft of diverging white 
bristles. Antcnnte modemtely long, cylindrical, the iirwt two segment h suhcquul, 
reddish, each bearing a terminal white bristle vent rally, that ol the second by far the 
longer, being sevoral times the length of the segment; third segment black, long, 
cylindrical, about one and one-half times the combined lengths of the first and Hcoond 
segments, and terminating m a short, thick style which m turn terminates in a 
microscopic bristle. Thorax block, but the ground color is almost completely con- 
cealed by brown and gray pollen, the brown iwllen forming two dorsal stripes which 
merge behind the suture into a large brown region Humeri large, prominent , covered 
with brown pollen. Pleura, except sturnoplcura and pteropleura, densely gray 
pollinoso, the Btcmopleurn and pteropleura bare. Triehosticol liairs long and nlendor, 
white. Scutellum with two pairs of white bristles laterally. Abdomen sliming black; 
segments two to six inclusive are white polhnose tor the moat part, but the pollen, 
lacking in spots os follows, an anterior margin and brood dorsal band on the second 
segment; paired somieireular spots on the third, fourth, Gfth, and sixth segments, 
these spots being joined by anterior margins on the third, fourth, and sixt h segments; 
round mid-dorsal spots on the third, fourth, and sixth segments, vaguely outlined on 
the fourth and broadly connected with the lateral semicircles and anterior margin of 
the sixth, so that the entire dorsum of this segment is Bliiny Pile white. Venter 
gray pollinose. Ooxce shining black, white jjollinoso and pilose on the outer Hur faces; 
femora shining red, except apically, bare except upically and on the outer surfaces 
of the hind femora; tibim and most of tarsi block. Pile nnd bristles of legs white, 
some black bristles on the tarsi. Claws very long, slender, block, fjengt h, 7 mm. 

Holotypb. — Female, Crowley, Colo., Sept 1, 1932 (M. T. James). 

Deromyia ooloradensis, new species 

Similar to D. anguatiiHmnis Loow, to which it is most closely related. R differs 
as follows: the veins of the wing aro distinctly clouded, particularly toward the apex 
and in the anal region; in the discal cell, the olouding is heaviest in the rigion sur- 
rounding tho veins; in the anal region, the veins ore bordered with subhyalme. The 
wing venation is variable in both species; but in D. coloratk'iuiu the veins clotting the 
disool and the fourth posterior cells moot at a decided angle, and the j>ctiolc of the 
fourth posterior cell, os a rule, is shorter than in D. anguntipeimix. The vittie of the 
thorax are darker; the paler pollinoso markings of the alxlomen are more obscure and 
form bands, rather than lateral triangles The bristles of tho thoracic pleura and of 
the pronotum are darker os a rule, and with an occasional brown bristle. Tho palpi 
and the entire proboscis are block; in D. angiuUpennu tho palpi and the huso of the 
proboscis ore red. 

Typbs.— Holotype, male, Gregory Canon, Boulder, Colo., Aug. 10, 1932. Allo- 
type, female, Gregory Canon, Boulder, Colo., Aug. 2, 1932. Paratypos, three males, 
Gregory Canon, Boulder, Colo., Aug. 2, 10, 1932. All typos collected by the author. 

Proctacanth.ua rodecki, new species 

Length, 36 to 42 mm . Entirely reddish brown to black, densely covered with 
grayish pollen, through which the ground color plainly shows on the face, legs, and 
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apical segments of I he abdomen in the female, but which completely covers the ground 
color of the thorax and of the basal abdominal segments Palpi and proboscis black; 
palpi clothed with long, hairlike bristles winch, like the remaining vestituro of the 
head, arc pale, almost white. First and second antennal segments red; third black; 
style ono and one-tlnrd times tho length of the third ontemml segment, black, its 
apex whito. Thorax with short, erect, liristlo-hke pile, which is wholly black; a 
few palo hairs at the posterior angles; ordinary bristles of thorax and scutellum, 
together with the smaller bristles in the prescutollar region of the thorax, white; a 
few of the larger bristles of the thorax black. Pile and bristles of the pleura, ooxsb, 
and first five abdominal segments, and the pile of the femora, white; bristles of the 
femora, tibife, and tarsi block; pile of the tibim and tarsi white, with some black pile 
anteriorly on the middle and hind tibia* and all tarsi Anterior femora red; posterior 
femora reddish black; tho middle ones intermediate in color. Terminal segments of 
abdomen and genitalia gray pilose in the mole, with short, erect, black pile, in the 
f emal e except just before the ovipositor, genitalia of male red; of female, black, with 
a quite distinct, strong circlet of spines 

Types. — Flolotype, female, Roggen, Colo., July 17, 1930 (H. G. Rodeck). Allo- 
type, male, Roggen, Colo., July 17, 1930.(11. G. Rodock) Paratypes, female and 
two males, Roggen, Colo , July 17 and 25, 1930 (Ef. G. Rodeck). 

This species may be separated from all other Neurotic forms except 
P. duryi Hino by tho white vostiture of the scutollum and palpi It is a 
much larger fly than P. duryi and differs from it in the color of the pile 
of the thorax and the color of tho femora. The length of the vein at the 
base of the second posterior cell and the narrowing of tho first posterior 
coll are characteristic. In these respects it differs from P. milbertii 
Maoquart, which it closely approaches in appearance. 
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40MU D\< ’ *E AND CERATITINE TRYPETIDiE (DIPTERA) 
FROM A l 1 LCA IN TOE COLLECTION OF THE AMERICAN 
MUSEUM OF NATURAL HISTORY 

By H. K. Monro 


Tlnoi«* i‘ he kindness of Mr. C. H. Curran, I have been able to 
s» unnamed Trypetidm in The American Museum of Natural 
Hn$orj . - ugh the species are few, they are of much mteiest and 

sertf to fc i* that there are still numerous species of Trypetidse to be 
difletfreni * the African region, not to mention the many species 
(taQfgiliiH mly one sex or on otherwise inadequate material The 
types cl * new species are m The American Museum of Natural 
Histon 
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)aous (Cheetodacufi) aethiopicua, new species 
ie of the more important discoveries among the African 
he anterior supra-alar and prescutellar bristles are well- 
nay be placed in Chaetodacus, a subgenus hitherto recorded 
oriental and australasian regions. It seems to come close 
oup which includes D. (C.) ferrugineus trymi Froggatt, 
i, and xanthodes Broun. 1 The nearest ally may be the last 
i also has a single hypopleural spot, but apparently a 
.-pattern.* Both have tie scutellum reddish centrally and 
sides, but the African speoies is definitely black, and has no 
los, as noted by Mailoch 8 in D. xanthodes. 
jin possible relationships among the oriental species, two 
seem allied: namely, Dae us ( Daculus ) olese Gmelin and 
locus) btguttulus Bozzi The three differ progressively in 
ain bristles • m D. sethi opicus both anterior supra-alar and 
are present, in D. Jnguttulus only the latter, and in D. oleee 
*nt. Both of the two latter species differ from the first in 
bird abdo minal segment in the male ciliate. However, 
ie points noted, the three species agree in a character that 
if more importance than the differences in chsatotaxy: 


iv, fig 8. 

260 


2 


AMERICAN MUSEUM NOV IT AT ES 


namely, that the abdominal segments are not fused, a tu<> { i 
most of the African Daoina*, but are fm*. The quest » j .,„r. q u 
concerns the status of tlie subgcnera of Duma in general, .„nu it a, liopot 
to discuHs tliis in a forthcoming paper. 

Male, FdmaiiB.- -Ijeugth of body: male, 5.5 turn., female, 7.9 mm.; wing, male, 
5.0 mm., fomalo, 0.8 nun. Tho throe maloa available nro all markedly smaller than 
the females, but two rather tenoral-looking females arc us small as tho 'males. Head, 
proportions of length, height, and width in tyiies: male, 7, 9, and It j female, 8, 11, 
and 13. Ocoiput not prominent below, shining blackish ferruginous, orbits yellow, 
narrow above, wider below. Frons parallel-sided, a little narrower than an eye, 
twice as long as wide in male, slightly wider in female, fiat with a slight broad tubercle 
anteriorly, bare, brownish (sometimes yellowish) forruginouH a crons vertex, ocellar 
dot large, shining blackish, subintogumentary orbital spots absent in males, 
usually somewhat developed, sometimes strongly developed in females, as is 
central area on tubercle; bristles black, two strong inferior and a single superior 
orbital; a pair of minute hairs may represent tho ocollars. Lunule ferruginous, of 
moderate size. Antenna rather long, about twice os long as fare, first two joints sub* 
equal, third threo times as long as first, brown, third joint with black tip and more or 
less black, especially on outer side. Face yellow, with two large rounded shining 
black spots, cheeks narrow, yellow, genes wider with large subocular brown spot; 
palpi brown to blackish, proboscis short Thorax shjning black, pubescence block, 
but anterior edge of pronotum bare, tho rather thin gray dust on dorsum is interrupted 
by shining median and dorso central stripes, and laterally behind suture fairly wide, 
yellow, arcuate vittee. Humeri, a moderate meeopleural stripe from top of sternitca 
to notoploura, and a single hypopleural spot, yellow; bristles black, outer cervicals, 
two notopUburals, an anterior and two posterior supra-alara, prose, utcllar, one meeo- 
pleural present, no humerals. Scutellum somewhat swollen tint! convex above, yellow, 
with a broad median ferruginous -stripe (a little uarrowor than apex); i>ost«outellum 
and xneeophragma black with gray dust. ITiiltoros yellow, l-egs: coxm slightly 
ferruginous, femora yellow, front pair With a more or less extensive brown spot on 
outer surface near distal end; front tibiae moderately ferruginous, middle rather less on 
distal half, hind strongly ferruginous; metatarsi polar or yellow, rest of tund darkened. 
Wing: venation normal, almost I ly aline with brownish veins, stigma light brown, 
marginal cell pale yellow, in submarginal along costa a barely porooptiblo infuscation 
that develops into a rather poorly defined spot on tip of third vem;, anal strii>o not 
well developed, anal cell and re-entrant anglo of anal cross-vein brownish. Alslomon 
large, oval, segments not fused, pubescence brownish (on lighter parts) to black. 
Abdomen black on sides, with a moderate (one-third of width), median brownish stripe 
on which is a narrow median black stripe; both stripes widen somewhat backward, 
the black on the sides of the fifth segment therefore being much less. Xu tho female the 
sixth segment is short and concealed beneath the fifth. Venter blockish; base of 
ovipositor s h i n in g ferruginous, of a peculiar shape, much like the last joint of one's 
finger in general appearance and proportions: that is, more or less cylindrical, some- 
what wider than deep, and broadly rounded at apex. The lateral sutures ore fairly 
pronounced and in most of the specimens the base of the ovipositor has become more 
or less flattened in drying. Almost no pubeecenoe above, sparse below, but rather bug 
andduurlike below apex. Length of base, 1 J! ^ 
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r jwkolrln. I«*n I Kink < 'on# > Ihvcr, 1 ’ fi' H., Doc. 10, 1980, J. P. 

j'li ,uii *m* iliiln, Nov. 21, 10,11). 1 wo tn.'iiu mid twelve female purutypes, 

, >i 81, 1 081, Kittio dill . m 

'■i'll* (I.optoxyda) longistylus Wiedemann 

‘■un • , * ctmens from I >nhnlak, British Somali land, Doe. 12, 1920, 
mid Lmm llargesia, British Somaliland, Doc. 5-7, 1920, F.4979. 

Dacua bivittatus Bigot 

There in little ilouht. that Darns perianth* Walker, 1863, is the 
same as IK bnu (la fun Bigot, although it, may he regarded as a variety- 
The dilTcrencc between them w*ems to he only that in biviftntus tho broad 
costal margin reaches to the middle of the first, posterior cell whilo in 
pirtomli * it is extended to the fourth vein. This extension is always 
strong in South African specimens, but in central African material it 
seems to tend to he faint or absent. At the present time I have not 
sufficient material to study the forms more dowdy. 

In the present material are two specimens from Lukolcla, left bank 
Congo Hiver, 1" 5' S., Jan. 1, 1931, J. I*. Chapin, and mm from Banga, 
Liberia, Oct., 1920, in which the extension 1 h faint. A specimen from 
Moala, Liberia, Oct. 31, 1920, is tcncral. 


Dacus eburneua Jlozzi 

One specimen, Ltikolela, left bank Congo River, 1° 5' S., Sept., 
1930, J. I\ Chapin. There is little doubt that this is D. ebumeus 
Bezzi. ThoJMug pattern is identical with Torzi’s drawing 1 * except that 
the brown extends a little over the* fourth vein into tho second posterior 
cell. The 1 thoracic markings am yellow rather than ivory-white, the 
front part of humeri being ferruginous; three yellow post, sutural vittse 
are present; tin* abdomen is paler only at extreme tip. 

Further, it would smn that, l). rhnnwns and I). tnomordicx Bezzi 
art* the snine, in winch case vimnmiinv must stand as the name of tho 
species. The description of mntntmiinv (as hi parti! n$ Orahnin, by Sil- 
vestrF) is not very clear, lmt the hyaline streak nlw>ve tho last portion of 
tho fourth vein is doubtless abnormal; such streaks often occur on the 
fuscous wing-markings of Dueitue, ch| wittily in roared specimens. Tho 
presence of the median ihjhI sutural vitta and its al>sonce in cburneiis 
does not seem of much importance. Also the apparent sinuosity of the 


uvwi, nil:., a«ii Km tti-s , vt, j). ‘ii, Kir. «. 

*Dhm nf Knt , linunii, Hull. Ill, |» IM1, Cl. vetv, D r. 3. 
of D. bitittatin input. Aiitlnu ) 


(Noto: t). hiparllht s Graham la a synonym 



4 


AMERICAN MUSEUM NOVITATES 

end of the fourth vein is often misleading; Silvestri’s fip,u 
docs not respresont it iw any more hisniuous than <loes that 
by Term. 


Dacus gypeoides, new species 

A fair-sized, elongate, block species, with a moderately 
border on the wing and pole lep,B. It i« somewhat difficult 
real affinities of this species as it seems to Ixjlong to a gi 
from any previously recorded. Owing to 'the absence of 
supra- alar bristles it would hove to be included in Drums 
and might perhaps bo placed in the neighborhood of 
Coquillett. It would certainly not come near the D. vert 
On the whole, it seems much moie likely that its affinities 
to be closer to D . eburnens Bezzi, etc., in spite of the u 
bristles noted. 

Maui. — Length of body. 8.2 mm , of wing, 7 i mm ITcud a lit 
fifth higher, and three-fourths wider, than long Occiput bluet 
yellow orbital stripe moderate but rather undefined, widening bol 
testaceous; top third, a bar across middle, and spots at lower micrit 
brown; very short, sparse, brownish pubescence; bristles hluck, 
verticals strong, .two medium inferior orbitals, superior orbitals nb 
alveoli, but vertical plates are distinct), ooollars small, haiilikc, ■ 
and somewhat backward. Lunule blackish ferruginous, about three 
long Antennae twioe as long as short part of face, russet, third joii 
ened and first less Btrongly, third joint about twice as long as secon 
three times third; arista brown, bare, base yellow' Face almost flu 
three-quarters, broadly yellow across epistome, checks and genu* ycl 
eye. Eyes relatively large in profile, palpi yellow, thickened and hi 
apex, probosck short, dark yellow. Thorax: on dorsum dull black 
except anteriorly and on median and dorsoeentrol stripes; pu 
proplcurn, n narrow margin around and including inner anterior eon 
along notoploura, reddish; hind portions of pleura blackish iei 
phragma dull black with alight narrow median ferruginous btrijx 
mesostemites long, whitish, shorter on coxa?. Humeri (oxoept inuoi 
a moderato mesopleural stripe from top ot sternites to dorsoeontrul 
hypopleural spot, yellow; bristles black, inner and outer eerv 
notopleurals, one mesopleural; anterior supra-alar absent. Haute 
narrowly ferruginous; two rather long apical bristles; apex con 
length. Halteree yellow. Legs golden yellow, ooxee somewhat ferr 
third of tibife very slightly so. Wing: venation normal; a broad c 
yellow in costal cells, brown from stigma, filling base of first basal 
marginal and submargjnal cells and, opposite the end of the seoond 
extend halfway across first posterior cell and ending below wing-tip, 
anal cell, and narrowly along its outer side ending faintly tow 
cloud below end of sixth vein well developed but not strongly d 
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of sixth vein, 6 to 2; thoracic squumsp elongate, yellow. Abdomen 
wiot* as long as wide, more or less parallel-sided, black ; a wido, rather 
n second segment, slightly interrupted in middle, third segment 
lent yellow on hind margin and oval areas brownish; pubescence 
iftu on thorax; venter and genitalia blackish ferruginous, middle 
ry long pubescence, Hhort and inconspicuous on last, 
le, Luholeln, left bank Congo River, 1° O' K., Jan. 13, 1931, J. P. 


Dacus vertebratus Bezzi 

mlher pale specimens, Dabolak, British Somaliland, Dec. 
9806. 


Dacus fldcola Bezzi 

Targefeia, British Somaliland, Dec. 5-7, 1920. F. 4979. 
Dacus annuls tua Becker 

Bangn , Liberia, October, 1928. It agrees with published 
un\s figure 1 shows the ends of the femora much paler than 
► bo the ease. 

Dacus xnaynei Bezzi 

Lukolela, loft bank Congo River, 1° 5' S., Jan. 13, 1931, 
. This specimen agrees with Bezzi’s description. 3 The 
ather deeply bifid, but this without doubt is anomalous. 


Dacus abbabss, new species 


black species with yellow face very like D. binotatus Loew, 
stinct anal and a strong costal stripe on the wing. 

MAX.H. — Length of body: male, 5.0 mm., female, 5.3 mm.; of wing, 
female, 4.5 mm. Head: proportions of length, height, and width, 6.5, 
riput blackish ferruginous, yellowish behind vertex, and orbits mod- 
yellow. Prana parallel-sided, about as wide as an eye and two-thirds 
taccous, darker centrally and behind, orbital spots indistinct, ocellar 
il plates shining bin clash ferruginous, latter with longer pubescence 
here inconspicuous; bristles block, inner and outer verticals strong, 
d two inferior orbitals short, about a quarter to a third width of frons, 
air like, paler, about as long as orbitals. Lunule blackened testaceous; 
; as face, first and second joints blacken od ferruginous, third elongate, 
jth of second, black in male, paler in female, testaceous on inner side 
ace yellow, only slightly convex, cheeks a shade darker, a brownish 


oy. Ent d'ftgvpte, II, PI xi, fig 
ool Afr , XII, p 11 
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Bubocular spot; protasis and palpi darkened yellow. Thorax: donum black ferru- 
ginous, very faintly gray-dust etl, with pale pubescence. Humeri, a broad mesopleural 
fascia separated from humeri by less than their width, just t Duelling Htomites and 
above a broad triangular patch on Huturc to ilorHocentral line, mid a double hyi>o- 
pleurnl spot, yellow; bristles blai’k, normal, anterior Hupm-alars absent. Keutellum 
yellow with narrow blackish ferruginous base. Ix*gs blackish ferruginous, j'ouits 
paler, tarsi ferruginous, except metatarsi yellow. Hulteres yellow. Wing: vonntion 
normal, a woll-devol<>i>ed blackish costal margin from brown stigma, including bgae of 
first basal cell, and extreme base of submarginal, filling marginal, broadening from 
its tip to fill end of submarginal, slightly crossing end of third vein to end in a point 
on wing margin; anal coll and narrowly for two-thirds length of point on outer sido, 
infuscated; point to remainder of sixth vein, in male, 5 to 2, in female, 5 to 4. 
Abdomen black ferruginous, hist segment more or less reddish centrally, with oval 
areas darker; pubescence pale, longer than on thorax, on second segment a short 
transverse fascia slightly interrupted m middle, third segment ediato in male, seg- 
ments fused, stomitea shining black ferruginous, membranos brown, genitalia ferru- 
ginous, base of ovipositor short, 0 5 mm , broadly conical, t rmicatc, black ferruginous, 
only just visible from aliove. 

Typeb. — M ale and female, four male and three female pnrutyjicH, Addis Alibaba, 
Abyssinia, Aug. 1, 1920. F. 4960. 

Carpop hthoromyia amoena (Kudorloin) 

This and C. dimidiata Bezzi, from South Africa, are certainly the 
same species. The South Afrioan form may bo regarded as a variety 
having tho apical half of the scutellum brown, while in ammo, there is 
only a brown spot on the under side. Also in the South African speci- 
mens the inverted V-shaped hyaline band is always distinctly discon- 
nected at the bend, while in amcena this only happens occasionally, 
although there is usually at least a faint connection. 

Trixbithruin faoetum (Enderlein) 

Ceratitu facet* Endlbin, 1920, Zool. Johrb., XL11T, p. MO, 

Trirhxthrum facetum Bezzi, 1924, Bull, Enl. lies., XV, p. 105 (in tables). 

A male, Lukolela, left bonk Congo lliver, 1° 5' S., Jan. 18, 1931, 
J. P. Chapin. 

There is little doubt that this specimen is a rnalo of JOndorlein’s 
ppedes, the only record of which is tho female type. It agrees with the 
description, differing only in the feathering of the middle tibim, a nuile 
sexual character. In regard to the latter, tho species is certainly a 
Trirhithrum with feathered tibiae rather than a black Ptcrcmdrus. Both 
facetum Enderlein and bicinctim Enderlein, however, seem very olosoly 
allied and the data available is really hardly enough to separate them, 
Ab stated, the male described here agrees with the description of tho 
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female and differs from the latter, as redescnbed by Bezzi, 1 in the absence 
of white hypoplcural spots (at most that region is paler blackish or 
brownish), al«o in the absence of a brown bar across frons, and no narrow 
yellow band at base of scutellum. The whitish bands on second and 
fourth (not first and third) segments are not strongly developed, 
although moderate on fourth, but faint on second The arista lias rather 
shorL and fine plumosity; there lire two inferior and two superior orbital 
bristles and strong ocollars; thoracic chrototaxy normal, one mesoploural 
and dorsocentrals on line of anterior supra-alars All femora concolor- 
ous with thorax, proximal ends of first tibiae blackened, rest of leg yellow, 
front femora rather swollen with lower and outer rows of bristles; middlo 
femora simple, tibiae black, paler at ends, feathered along top edge and 
distal two-thirds of lower, and with a strong apical Bpine, tarsi yellow; 
hind femora more brown, a row of bristles along distal third below and 
along distill fifth above, these not quite developed into feathering, a 
silvery sheen on outer surface whore pubescence apparently is strongly 
shining. 


Trirhithrum maurattpes, new species 

A fair-sized, black species, very Rimilar in coloration of head and 
body and in wing pattern to the male of T. facetum just described, but 
strikingly different in the yellow, differently ornamented legs. As has 
been said, while there seems no doubt that the male just mentioned is 
that of T. facetum (Enderlem), die possibility of this being the male 
of that species may be excluded on account of the yellow legs, and there 
seems evon less reason for connecting it with the female of T. bi&nctum 
(Enderloin), not only on account of the color of the legs, but also owing 
to the absence of white hypopleural spots, of a bar across the frons and 
the mainly brown pleura. So far as T. facetum and T. bicinctum are 
concomod, both are described from the female only, but it certainly could 
be expected that in the males the femora at least would be blackish. 
At the Homo time there are some remarkable sexual differences among the 
Trypetidco, so it cannot bo said that the male described here as a new 
species could not be that of a described female. The only sure way to 
settle the question would be to rear the species. 

Malb. — L ength of body, 6.0 mm , of wing, 6.3 mm. Head: proportions of 
length, height and width, 4, 6, and a little more than 7; yellow, only upper part of 
occiput brown right across, ocellar dot brown and a slight brownish subocular spot. 
Occiput flat, not very prominent below Frons about one-fifth longer than wide and 


1 1S34, Bull. Ent. Itab , XV, p 100. 
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leas than oue-third wider than an eye; fiat, with alight sparse 
teriorly; frontul bristles brown, two interior and two mii tenor or 
vertieal platew short, fairly prominent; iruntofaml angle obtuse 
oub. Anfenruc two-thirds length ol Lire, situated at middle o 
somewhat narrowed to rounded apex, arista brown, short 
cheeks narrowed, widening suddenly to genie, epistome not 
dorsum, beutellum, lawtseutellum and mesophragma shining hi 
puboseneo, mcsopleum olxssm' yellov; lund parts ol plea 
stemitos, brownish blaek, rather lews polished than dorsum; h 
centrals on line of anterior supm-alars. T>ogs yellow, only ooxir b 
swollen, with a brush ol long golden-yellow bristles and hairs ve 
shorter hairs posterodorsally; middle femora very slightly him 
groove well developed, brown on iU proximal liall, on each si 
black incurved hairs; anteriorly, just above and along tibia 1 p 
slightly concave area which in oblique light is shining silvery, . 
row of five or six bristles curved over it; on tibia 4 distnlly a r 
bristle-hairs on dorsal two-thirds and oi longer blacker wider-si 
half; a strong apical spine present; hind femora (list ally with 
and of ventral bristlo-hairs not quite developed into leather 
Soutdlum swollen, with longer ptiboaccnce and four bristles. Wi 
veins blaek, but brown at base; base of wing block with a fe 
bands black, basal united to marginal, middle aliaent, cubital sc] 
united to basal, axillary coll blackish. Abdomen black, shin 
polished, gray band on second segment slight, stronger on four 
white on gray bonds, fourth and fifth segments yollowish medially 
Ttpb.— Malo, Lukolela, left bank Congo River, 1 ° 6 ' H. t * 
Chapin. 
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Ceratdtis (Pardal&spis) lentigera, new Bp 

A small species of Pardalaspin with spotted at mi- ii b 
viously ‘different from P. punctata (Wiodcinaim), 1 * » n u i, irh 
smaller size and in a different arrangement of the i.i *' »•'< 

tables 1 it appears to run to P. gijfardi Bozzl, but it m } t « u 

larly closely alliod to this specioH. Apart from tlio m*i« < mi 

bluish or whitish bands as in P. gijfardi and other apt 

Miu., Female. — L ength of body: male, 4.2 mm., fomali * i » , immv, 

male, 4.1 mm., female, 4.3 mm Head: proportions of lengfl hH u .• 
approximately 6 , 8 , ‘and 11, light brownish yollow. Occiput flat 4 . ,in i «t ol 
large brown spole, moderately prominent below. Frons parnlle I * i.s ,n 

eye and two-thirds length, light brownish, rather darker on inne *> » «r j ti v r'n tl 
plates and around brown ocellar dot. An irrogular transverse bi * i cuddle mi 
line of upper inferior orbital but not touching them nor orbits (b i *.v * u Imi ill ) 
A brown spot on each Bide at base of antennae more or less « i -ovi ••muh* uu 
female more strongly developed as a transverse bar). Very H 41 4 block 

pubeecence anteriorly; bristles black excep t postvertical and i . r » « f oecipitul 

U824, Bull Ent. R«s , XV, p. 101. i 
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AMPHIPODA FROM PLOP IDA AND THE WEST INDIES 
By Clarence 11. Shoemaker 

This paper is based upon specimens which have been collected from 
time to tune in Florida, for The American Museum of Natural His tory, 
by Dr. F. E. Lutz, Mr. Wm. Wheoler, Dr. W. G. Van Name, and Mr. 
A. J. Mutchlor; in Cuba by Mr. Bamum Brown; in Dominica, West 
Indies, by Dr. F. E. Lutz, and Dr. R. W. Miner; in Martinique, Barbados, 
and TMnidad by Mr. P. B. Whelploy; and in British Guiana by Dr. 
F. E. Lutz. One of the specimens of Leueathoe spinicarpa was taken by 
the United States Fisheries steamer ‘Albatross’ in the Gulf of Mexico. 

The collection is represented by ton families, fourteen genera, one 
of which is now to science, and seventeen species, five of which are new 
to science. Any extension of knowledge of the little-known amphipod 
fauna of the West Indies is very acceptable and this collection, though 
small, contains several important additions. 

Gammaredka 
Lydanassidre 
Lysianopsis alba Holmes 
Mguro 1 

Lystanopsix alba Holmes, 1903, Amor. Naturalist, XXXVII, p. 276; 1906, 
Bull. Bureau of Kishorics for 1904, XXTV, p. 476, Pig. 

Typb IjOoauty. — W oods flolo, Maas. 

DiHTHiHUTtON.- Southern New England to Porto Rioo and tho Tortugas. 

Hpkoimknh CoiibwoTED. — Ono; off Key Largo, Florida, May, 1904, Wm. Wheeler. 

Ah I have pointed out before, this species has been confused with 
hysmuma cubctwis (Stubbing) to which it boars a very dose superficial 
resemblance. The principal distinguishing characters of the two species 
lie in the mouth-j)arts and the second gnathopods. The molar of the 
mandible is low and oblique with the posterior end produced into a rough 
spinulose process; spine-row with four spineB. Maxilla 1 with inner 
plate long and tapering end bearing two long apical seta; outer plate 
with the very obliquely truncate and bearing eleven serrate spine-teeth. 
Maxilla 2 with inner plate narrow end pointed and having a row of 
spines on upper third of inner margin; outer plate slightly longer than 
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inner with a row of curved spines on the obliquely truncate end. Maxil- 
lipeds with inner plate narrowing distally and bearing three apical teeth; 
outer plate broadly oval with upper part of inside edge somewhat crenu- 
late, but without teeth. Lower lip with lobes obliquely truncate; man- 
dibular processes long and blunt. 

Axnpeliscidse 

Ampelisca holmesii Pearse 

Ampeliaca holmesii Peabse, 1908, Proc. U. S. Nat. Mus , XXXI V, No. 1594, 
p. 27, Fig. 1. 

Type Locality — Ferguson’s Pass, Oyster Bay, Florida. 

Distribution. — There are in the collection of the U. S. National Museum speci- 
mens from Rhode Island; Connecticut; Beaufort, North Carolina; Key West, 
Florida; and Sarasota Bay, Florida 

Specimens Collected —Twelve; off Key Largo, Florida, May, 1904, Wm. 
Wheeler 


Ampelisca spinlpes Boeck 

Ampelisca apinipes Boeck, 1861, Forh Skand. Naturf., M0de VIII, p 668. 
Schellbnbbrg, 1926, Meeresfauna Westafnkas, III, Lief. 4, p. 128. Stephensbn, 
1926, ‘Danish Ingolf-Exped ,’ III, pt. 9, Crustacea Malacostraca. VI (Amphipoda. 
2), p. 146 

Type Locality. — West coast of Norway. 

Distribution. — Coast of Norway north to Lofoten Islands; North Sea; France; 
Gulf ot St. Lawrence; New England coast; and Gor6e, Senegal. 

Specimens Collected. — One; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 

This is the first record of the occurrence of this species in Honda. 

Ampelisca schellenbergi, new species 1 

Figure 2 

Type Locality — ‘Albatross’ station 2369-2374, 29° 18' N., 86° 32’ W., Gulf 
of Mexico, 26 fathoms, February 7, 1886. Type m the U. S National Museum; 
Cat No. 06434. 

Distribution. — Off Apalachicola and Tampa, Florida, taken by the ‘Albatross’; 
off Charlotte Harbor and east Bahia Honda Bay, Florida, taken by the ‘Fish Hawk’; 
Tortugas, Florida, taken by Dr. W. L. Schmitt; off Yucatan, taken by the ‘Albatross.’ 

Specimens Collected. — One; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 

Description op Male — The upper lateral front of head slightly concave, lower 
lateral front oblique and below the eye convex; lower eye situated slightly below the 
lateral angle. Antenna 1 reaching very little beyond pedunole of antenna 2 ; flagellum 
has about sixteen joints Antenna 2. fifth joint of peduncle a little over two- 

■Named in honor ol Dr A Sohellenberg, the eminent German caromologurt 





Fig. 2. Ampelisca scheUmbergi, new species, male 

a, anterior half of animal; 6, persopod 3 , o, peraopod 4 ; d, perasopod 5, a, distal end of persopod 5, 
much enlarged, /, uropod 3; g, posterior end of animal, h, telaon. 
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thirds the length of the fourth; flagellum composed of about thirty-five joints Side- 
plate 1 considerably expanded below, front margin slightly concave above, lower 
margin brotwlly rounding Gniitliopods I and 2 and perscopods 1 and 2 normal. 
Penropod 3: second joint with hind margin vory broadly lobed; fifth joint much 
stouter than sixth and hearing an oblique row of stout spines on lower hin d margin; 
seventh joint with two backward-pointing teeth on lower margin Perseopod 4: 
second joint with hind margin very broadly and evenly lobed, fifth joint much 
stouter than sixth, bearing an oblique row of stout spmes on lower hind margin, and a 
row of short spines on front margin; seventh joint with two backward-pointing spmes 
on lower margin. Pcraeopod 5 * second joint with lower posterior mar gin oblique and 
lower margin evenly and rather narrowly lobed; fourth jomt, lower hind marg in 
produced downward mto a narrow lobe as deep as the hind marg in of the fifth jomt; 
fifth jomt with front margin much deeper than hind marg in and bearing a very pro- 
nounced notch and two Hpmos just below center; sixth jomt much broader than usual 
with front and hind margins convex; seventh joint stout, converging to a blunt point. 
Pleon segment 3: posterolateral corner evenly rounding and lateral marg in slightly- 
convex. Pleon segment 4 bearing saddle-shaped dorsal depression TJropod 3: 
outer ramus noticeably shorter tlmu inner, distally notched and bearing a few spinules 
on outer margin and two near the apex; inner ramus much broader than outer, 
bearing a series of coarse tooth on the distal half of inner margin and a few spinules on 
distal portion of outer margin Telson : apices of lobes notched and each notch bearing 
a short blunt spino; two short, blunt spmes and a few slender setts on upper surface 
of each lobe 

Length. — 11 mm. 


PhoxocephaIid» 

Pontharpinia floridana, new species 

Figures 3, 4 

Type Locality — Off Key Largo, Florida, May, 1904, Wm Wheeler. Type 
in The American Museum of Natural History; Cat. No. 0691 

DifiTiiruuTiON — There tiro in the collection of the TJmtod States National Mu- 
seum specimens from Skull Creek, South Carolina, taken by the ‘Fish Hawk,' and 
also from ‘Fish llawk’ station 8209, sixteen miles off Sable Island light-house, 
Georgia, May 3, 1915 

Spmcimwnh CoLiiMOTMi) -Six; off Key Largo, Florida, May, 1904, Wm. Wheeler. 

Dhhghiltion ok Malm. Tlctul elongate, rostrum slightly spatulate, reaching 
somowhat beyond the middle of llio socond joint of antenna 1, lateral margin produced 
to a rather sharp anglo in front of the eyes, postantonnal angle quadrate, eyes large 
and block. Auterum i : second jomt about two-thirds the length of the first; third 
jomt one-half the length of the second; flagellum composed of about ten joints, the 
firet four or fivo of which carry calceoli. Antenna 2. fourth and fifth joints broad; 
flagellum reaching nearly the longth of the body and carrying calceoli. Mandible 
with nino spines in spmo-row, molar rather low, lacking the triturating surface and 
tipped with six mthor stout spines Maxilla 1: inner plate tipped with several spines 
and one plumose sola; outer plate bearing eleven toothed spme-teeth; palp bearing 
five stout and two slender spines on the oblique apex. Maxillipeds proportioned as 
figured by Sara for Phoxocephalus holbdUi; outer plate bearing five spines on inner 
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mar gin; inner plate bearing six spines and a long tooth on rounding apex. Gnathopod 
1: fifth and sixth joints equal in length; sixth joint, palm oblique, defined by a low 
protruding angle and a stout spine and armed throughout with rather weak curved 
spmules; seventh joint fitting palm Gnathopod 2 like 1 except that tho second, 
third, fl-nd fourth joints are slightly longer and the fifth and sixth slightly shorter than 
m gnathopod 1 Peraopods 1 and 2 alike: fourth jomt expanded dis tally; fifth 
narrowing distally; sixth slender, slightly longer than fifth, considerably constricted 
at proximal end; fifth and sixth joints bearing many stout spines on posterior surface; 
fourth joint bearing groups of slender spines on posterior surface Perseopod 3: 
fourth jomt expanded quite as much as second, fifth expanded somewhat less than 
fourth; sixth much narrower than fifth, seventh very slender; fourth, fifth, and 
sixth bearing many spines and set®. Perseopod 4: fourth jomt much expanded; 
fifth httle expanded; sixth about normal; seventh slender; fourth, fifth, and sixth 
joints bearing many spines and set® Perseopod 5. second jomt expanded down- 
ward to about the middle of the fifth jomt; sixth jomt slender and noticeably con- 
stricted near the proximal end. Pleon segment 3. lower posterior comer broadly 
rounded, posterolateral margin and lower margin bearing a row of spines; pleon seg- 
ment 2 with corner le'ts rounding and fewer spines on lateral margin. Uropod 1 
reaching to about the middle of the rami of uropod 3, peduncle without spmes on 
upper outer edge except a single one at distal extremity, about four spmes on outer 
ramus and one on inner in addition to a backward-pointing spine at their apices. 
Uropod 2 reaching to about the middle of therami of uropod 1: peduncle with a row of 
comparatively long spines on upper outer margin; outer ramus bearing four spines in 
addition to the backward-pointing distal spine. Uropod 3. rami about twice os long 
as peduncle, expanded, outer bearing two groups of spmes on outer margin and a row 
of long plumose set® on inner, second jomt narrow, about one-third the longth of 
first and bearing two long apical spines, inner ramus a httle longer than the first 
jomt of the outer, and bearing long plumose sets on both margins. Telaon extending 
book about one-fourth the distance along the rami of uropod 3, cleft to base, inner 
corner of apices rounding, outer corner depressed and bearing two spines and a 
plumose seta, a group of long spmes on outer margin about one-third the distance 
from the distal end and a plumose Beta about one-third the distance from the proximal 
end. 

Length — Type measures 6 mm , but specimens from Georgia are 8 mm. in 
length. 


LeucothoidsB 

Leucothoe spinioarpa (Abildgaard) 

Oammarus spmicarpiu Abildgaard, 1789, O. F. M Oiler, ‘Zool. Dan.,' 3d Ed., 
Ill, p. 66, PL cxrx, figs. 1-4. 

Leucothoe apintcarpa, L. articulosa (error) G. 0. Bars, 1892, ‘Crustacea of Nor- 
way,’ I, p. 283, PL c; Pl. ci, fig 1. 

Leucothoe spimearpa Schbllbnbhrg, 1931, ‘Swedish Antarctic Exped., 1901- 
1903,’ n, No 6, p. 92. 

Type Locality. — Northern shore of the island of Zealand. 

Distribution. — This is a cosmopolitan species and its records include the Arctic 
and Antarctic regions It occurs frequently m *»midin.n»- 
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SpEciMBNb Collected — One; ‘Albatross’ station 2406, 28° 46' N, 85° 02’ 
W., Gulf of Mexico One; Boca Caya Bay, Honda, March, 1916, W G. Van 
Name Five; Paradones opposite Cayo Carena, six miles south of Cienfuegos, 
Cuba, Juno 18, 1918, Bnrnum Brown. 


CEdicerotid® 

Monoculodes nyei, new species 1 
Figure 6 

Type Locality — Key West, Flonda, 1884, ‘Albatross/ electric light, collected 
by Willard Nye, Jr Type m the U S National Museum; Cat. No. 65458. 

DibTRiBimoN — Eleven specimens of this species were taken by Dr. Waldo L 
Schmitt at Villa Bella, Ilha Silo Sebastiao, Brasil, m September, 1925, while travelling 
under tho Walter Rathbono Bacon scholarship of the Smithsonian Institution. There 
are also specimens from Key West, Flonda, in the National Museum Collection, and 
the spocimons dealt with in the present paper are from Key Largo, Florida. 

Specimens Collected — Two; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 

Description op Male — Head with frontal process very short and blunt and 
deflexed rather abruptly at a right angle, lateral angle obtuse, but not at all rounding. 
Eyes large, oval, apparently united above and occupying almost all the frontal 
process. Antenna 1 very short, the peduncular joints becoming successively shorter, 
flagellum slightly shorter than peduncle and very plumose, first joint as long as the 
remaining four combmed Antehna 2" peduncle about two-thirds the length of the 
flagollum, last jomt of peduncle and those of the flagellum armed on upper surface 
with minute hooked spines. Gnathopod 1 nearly as figured by Sara for M longi- 
rostris (Goes) 2 but the lobe of the fifth joint is narrower and proportionately longer. 
Gnathopod 2 nearly as figured by Sars for M cannaiua Bate, 8 but sixth joint becomes 
slightly narrower distally and the palm is more oblique, the fifth joint terminates in a 
slightly inward-turning point at the side of which is a single stout spine Permopods 

1 and 2: sixth joint almost transversely truncate and bearing several groups of long 
curved spines, dactyl about two-thirds the length of the sixth joint Peneopods 3 
and 4 about normal, dactyl equal m length to sixth jomt Peneopod 5. second joint 
as broad ns long, hind margin almost evenly convex and very slightly lobed at lower 
corner, from tho inside of which spring two long plumose setae; seventh joint equal in 
length to sixth, front margin furnished with five or six groups of long, slender, simple 
setae, and terminating m two slonder spines, one much longer than the other. Uropod 

2 extending backward slightly farther than 1 or 3. Telson very slightly emarginate 
and bearing a plumose sctule at either rounded corner 

Length. — 4 mm. 

The specimen figured is a male collected by Dr. Waldo L Schmitt at 
Villa Bella, Tlha SSo Sebastifio, Brazil, in September, 1925. 


Warned in honor of Mr. Willaid Nye, Jr , who was naturalist on the ‘ Albatroab ’ in 1884, and who 
collected the first specimens. 

•'Crustacea of Norway,' I, PL arm, fig 3p* 

•‘Crustacea of Norway,' I, PI cv, fig pJ. 
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Synopiid® 

Synopia ultramarina Dana 

Synopia ullrainarina + 8. gracilis J. D. Dana, 1863 and 1866, ‘U. S. Explor. 
Exped.,’ XIII, pt 2, p 996; PI. Lxvm, figs. &a-h, 7a~e. 

Synopia schklcana Bovallius, 1886, Nova Acta Soc. ScL, Upsal., (3) nn t 
No. 9, p 16, PL n, figs. 22-29. 

Synopia idtramarina Schellenbebg, 1926, ‘Deutsche Stidpolar-Exped., 1901- 
1903,’ Die Gammanden, p 341, Fig. 49 (synonymy); 1929, Bull, of Hie Mus. Comp. 
Zo61., LXTX, No. 9, p. 200. Babnabd, 1930, ‘British Antarctica (‘Terra Nova*) 
Exped., 1910,’ Nat. Hist. Report, Zo6l., VIII, No. 4, p 367. 

Type Locality. — Tropical Atlantic, 8°-12° S. and 11°-14° W. 

Distribution. — Tropical Atlantio to 41° N. and 18° S.; Gulf of Mexico, off 
Cuba (specimens m U. S. Nat Mus. Collection) ; tropical Pacific; and Tndmn Ocean. 

Specimens Collected — Sixteen; off Key Largo, Florida, May, 1904, Win. 
Wheeler. 


Bateidcs 

Carinobatea cuapidata Shoemaker 

Cannobatea cuapidata Shoemaker, 1926, Proc. TJ. S. Nat. Mus., LXVIII, Art. 
25, p. 21, Figs. 14, 15 

Type Locality. — Saint Thomas, Virgin Islands. 

Distribution. — Saint Thomas, Virgin Islands; west coast Florida; Porto 
Rico. 

Specimens Collected. — Three; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 

Garnmaridse 

Pseud ocEKADoens, new genus 

Type Locality. — Georgetown, British Guiana, July 3, 1911, Dr. F. E. Lutz. 
Fifteen specimens collected. 

Generic Characters. — Head without conspicuous rostrum. Side-plates 1-4 
equal in depth and deeper than fifth, fourth excavate behind. Branchial vesicles 
simple and without accessory branohue Marsupial plates narrow. Antenna 1 
longer and slenderer than 2, accessory flagellum well developed. Antenna 2: gland- 
cone very prominent, flagellum short. Upper lip with rounded margin. Lower lip 
with inner lobes. Mandible: third joint of palp longer than second. Maxilla 1: 
inner plate large, margin fringed with numerous seta, outer plate with nine spines, 
palp armed distally with seven spines and several setae. Maxilla 2: inner plate fringed 
along inner margin. Maxillipeds: inner and outer plates rather short, palp very 
strong and well developed, second and third joints subequal in length. Gnathopods 
subchelate, gnathopod 2 much stouter than 1. Uropod 1 reaching farther back than 
2 Uropod 3 very large, rami subequal and foliaceous. Telson dehiscent, cleft to 
base. 
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Fseudoceradocus lutzi, new species 1 
Figures 6, 7 

Type Locality — Georgetown, British Guuina Type in The Amonetin Museum 
of Natural History; Cat No. 0692 

Dbsoeiption of Male — Head: side-lobes rather flat, separated from lower 
margin by a deep incision Eyes much constricted m center, sometimes even being 
divided into two parts Antenna 1: peduncle much shorter than flagellum, first 
joint a little shorter than second, flagellum composed of about thirty-five joints, acces- 
sary flagellum reaching beyond sixth joint of primary flagellum and composed of six 
joints Antenna 2: peduncle long and stout, fourth and fifth joints equal in length, 
flagellum composed of about twenty joints and about equal in length to fifth peduncu- 
lar jomt. Mandible* six spmes in spine-row, molar very strong and prominent and 
having on the side nearest the spine-row a stout accessory masticatory process, first 
joint of palp about two-thirds the length of the second, third joint longer than second, 
second jomt bearing two short distal spmes and the third joint two long terminal spmes 
Maxilla 1 : inner plate very broad, margined throughout by plumose Betas and bearing 
a submorgmal row of eight or rune slender spines, outer plate bearing nine stout curved 
serrate spmes, palp with seven terminal short stout spmes and a few so tic Maxilla 
2: inner margin of inner plate with a double row of set®, outer plate with double row 
of terminal spmes. Maxillipeds, inner and outer plates rather short, inner plate 
reaching to about the middle of outer plate and bearing three terminal spine-teeth, 
outer plate reaching to one-third the length of the first jomt of the palp, upper half 
of inside margin bearing a row of spine teeth, palp robust, thud joint vory nearly as 
long as second, fourth jomt nearly as long as thud, bearing a terminal nail and seta 
and a row of very fine setules on inner margin. Lower lip with rather weakly-devel- 
oped pubescent inner lobes, mandibular processes rather short and rounding Side- 
plate 1 not produced forward, lower marg in evenly rounding and bearing a spine at 
the hind corner. Side-plates 2 and 3 also evenly rounding below and bearing a spine 
at bind comer. Side-plate 4 excavate behind so os to fit the front margin of side- 
plate 5 Gnathopod 1 slender, second jomt about equal m length to tho depth of the 
side-plate, fifth jomt longer than sixth with the broadly lobed hind margin furnished 
with transverse rows of set®, sixth joint rectangular hut slightly narrowing distally, 
hind margin with transverse rows of serrate spmes, palm transverse, very convex and 
undefined, seventh joint curved to fit palm, very stout at base but becoming vory 
slender toward apex Gnathopod 2 robust, second jomt subequal in length to sixth, 
fifth joint short, sixth jomt strong and stout, widest proximally, hind mar gin with 
groups of spmes, palm very oblique, defined by a group of stout spmes, a stout round- 
ing process bearing about six distal spmes adjacent to the hinge of the seventh jomt, 
the area between the process and the defining spines occupied by a soft membranous 
cushion, seventh joint stout, nearly straight and equaling the palm m length. Penco- 
pods 1 and 2 about as in Msera and Mehta Persopod 3 about the length of persopod 
1. Perseopods 4 and 5 considerably longer than the preceding, 5 the longest. Perseo- 
pods 3 to 5: second joint expanded with hind margins serrate. Pleon segments 1 to 3 
with lower hind comer very slightly produced. Pleon segment 4 in the young males 
and the females with two poster odorsal spines, and pleon segment 5 m young males 
and the females with four posterodorsal spines. These spmes become lost or so greatly 

‘Named in honor of Dr F E Lut* of The American Museum of Natural History. 




Fig 6 Pseudoceradocus lulxi, new genus and species, male 

a entire animal b palm and seventh j (ant of gsa&hopod 2 greatly enlarged e uropod 3 
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reduced in the older males as to be scarcely noticeable. Uropod 1 * peduncle longer 
than rami of which the inner is slightly the longer Uropod 2 : peduncle about equal 
in length to inner ramus which is longer than outer. Uropod 3: peduncle reaching 
to end of inner ramus of porscopod 2, rami subequal in length, broad, fiat, very thin, 
terminally rounding, edged with short spmules, and three or four times the length of 
the peduncle Telson reaching to about the end of peduncle of uropod 3, cleft to base, 
lobes very widely divergent, each converging to an obliquely truncated apex armed 
with three short spines and a few setules, lateral margins bearing a group of two 
plumose setules at center and a short setule near apex. In the younger males and the 
females these terminal spmes appear to be much longer proportionally. 

Length — 11 mm. 

The females are much like the males in general. In gnathopod 2 
the sixth joint is not so large and strong, the palm is evenly and slightly 
convex and is without either the protuberance near the hinge or the 
membranous cushion. Uropod 3 is proportionally much shorter. In 
length the females are several millimeters shorter than the males. 

Elasmopus rapax Costa 
Figure 8 

Elaamopax rapax Costa, 1853, Rend Soc. Borbon., (N Ser ) II, p. 175. G O. 
Sabs, 1804, ‘Crustacea of Norway,’ I, p 521, PL clxxxhi. Stubbing, 1006, ‘Das 
Tierreich,’ Amph , I, p 444. Pbarse, 1912, Proc. U. 8. Nat Mub., XLIII, No. 1936, 
p. 370. Schellbnberq, 1926, ‘Deutsche Sildpolar-Exped., 1901-1903,’ Die Gam- 
manden, p 364 

Type Locality. — Gulf of Naples. 

Distribution. — North Atlantic; South Atlantic; Mediterranean; Gulf of 
Mexico; Indian Ocean; Zanzibar; Red Sea; and South Pacific. 

Specimens Collected — One; bay shore of Plantation Key, southeast coast 
Florida, March 14, 1916, on Mangrove roots, W. G. Van Name. One; Paradones, 
opposite Cayo Carena, six miles south of Cienfuegos, Cuba, June 18, 1918, Bamum 
Brown. 

The specimen from Honda which appears to be a female is quite 
typical except that the telson is not cleft, which of course is an ab- 
normality. 

Eucrangonyx gracilis (Smith) 

Figure 9 

Crangonyx gracU w S. I. Smith, 1871 (and A. E. Vemll), Amer Journal Science, 
(8) II, p 452. Smith, 1874, Report U S Fish Commission for 1872 and 1873, p 654. 
Fobbes, 1876, Bull. 111. State Lab. Nat. Hist , No 1, p. 6. O. P. Hay, 1882, Amer. 
Nat , XVI, p. 241; Hay, 1891, Proc. Indiana Acad. ScL, p. 150 Della Valle, 
1893, Fauna und Flora, Neapel , XX, p. 682. Chilton, 1894, Trans. Linn Soc. Lond., 
(2) VI, p. 218. Blatohley and Hay, 1896, Rep. Indiana Geol Survey, p. 206. 
Bant a, 1907, Carnegie Inst of Washington, Publication No. 67, p. 78 ‘The Fauna 
of Mayfields Cave.’ 



**!**&£ acoe - or y Key* 52o. 

moped 1, gnathoj 
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Eucrangonyz gracilis Stubbing, 1899, Trans. Linn. Soc. Lond , VII, pt 8, p 423 
Wbcxbl, 1907, Proe. U. S National Mus., XXXII, No. 1607, p. 32, Fig. 3 Nobton, 
1909, Proc. Portland Soc. Nat. Hast , II, p. 249. Huntsman, 1916, Contributions to 
Canadian Biol., 1911-1914, pt. 2, p. 162, Fig. 4c. Kunkel, 1918, Conn. State GeoL 
and Nat. Hist. Survey, Bull No 26, p. 94, Fig 20. Johansen, 1926, Canadian Field 
Naturalist, XXXIX, No. 6, pp. 138-139. Cbeaseb, 1931, Ecology, XII, No. 1, Janu- 
ary, p 244. 

Type Locality.— Lake Superior. 

Distribution . — Lake Superior; Lake Huron; Lake Michigan; Georgian Bay, 
Bond Lake (near Toronto), and Ottawa River, Canada; Marne; Rhode Island; Con- 



a b 

Fig. 9. Eucrangonyx gracilis (Smith), specimen from Gainesville, Florida, 
a, uropod 8; 6, tdsan. 


necticut; New York; Maryland; District of Columbia; Virginia; North Carolina; 
Florida; Louisiana; Tennessee; Kentucky; Ohio; Indiana; Illinois; Michigan; 
Wisconsin; Montana; and Missouri. 

Spbcimhns Collected. — Seven; Gainesville, Florida, September 29, 1914, 
A. J. Mutchler. 

This is the first record of the occurrence of this species in Honda. 
Many of the above localities are represented by specimens in the collec- 
tion of the U. S. National Museum. 

Talitrid® 

Orche8tia platensis Kroyer 

Orchestia platensis KrOybr, 1846, Naturh. Tidsskr , (2) I, p. 304, PL n, fig. 2. 
Schbllbnbbrg, 1926, ‘ Deutsche Stidpolar Exped , 1901-1903,’ Die Gammanden, 
p. 871. (Synonymy.) 

Type Locality. — Banks of Rio de la Plata (northwest of Montevideo). 
Distbibution. — Atlantic coast of North and South America from Bay of Fundy 
to the Plata Raver, Argentina; Bermuda; Mediterranean; Lake of Tiberias, 
Palestine; Belgian Congo; Angola; Low Archipelago; Chilka Lake; Hawaiian 
Islands; Maidive Islands; Seychelles Islands. 

Specimens Collected. — One; Portsmouth, Dominica, West Indies, June 26, 
1911, from under am nil stones and debris on upper beach, Dr. R. W . Miner. 
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Hyale brevipes Chevreux 
Figures 10, 11 

Hyale brempes Chevreux, 1901, Mem Boo. Zool. France, XIV, p. 400, Figs. 
16-18. Walker, 1909, Trans. Linn. Soc Lond , Zool., (2) XII, pt. 4, p. 337 Chil- 
ton, 1921, Ann . Mag Nat. Hist , (9) VIII, p. 117, text-fig.; 1921, Mem. Ind Mus., 
Calcutta, V, No. 8, p. 646, text-figs ; 1926, Mem. Asiatic Soc Bengal, VI, p 536. 
Sohellbnbxrg, 1928, Trans. Zool. Soc. Lond., XXII, pt. 5, p 668. 

Typb Locality. — Seychelles Islands. 

Distribution. — Schellenberg gives as the distribution: Bed Sea; Seychelles, 
Maidive Mauds; Ceylon; Chilk&Lake; and the Tal£ Sap. 

Specimens Collected — Eighty; Fort de France, Martinique, West Indies, 
April 2, 1910, P. B. Whelpley. Six; Portsmouth, Dominica, West Indies, June 26, 
1911, Dr. R. W. Miner, from under small stones and d6bns on upper beach. Two; 
Bridgetown, Barbados, West Indies, March 28, 1910, P. B. Whelpley. 

These specimens from the West Indies agree with the description 
given by Schellenberg for his specimens from the Suez Canal (Trans. 
Zool. Soc. Lond., XXII, pt. 5, p. 659). Gnathopod 1 of the male bears a 
very conspicuous stout spine-tooth at the center of the palm on the out- 
side, and a smaller submarginal spine on the inside nearer the rounding 
corner of the palm. These very characteristic spines are neither men- 
tioned by Chevreux m his description nor shown not his figure. The first 
and second gnathopods of the female appear to be quite variable in 
structure. In some specimens they closely resemble those of the male, 
the first bearing the two prominent palmar spine-teeth as in the male, 
and the second having the sixth joint similar to that of the male except 
that the palm is not quite so oblique, thus making the posterior margin 
proportionally somewhat longer. In other fe ma les the first gnathopods 
are as described by Schellenberg, the sixth joint being nearly rectangular, 
with the palm nearly transverse and lacking the prominent palmar spine- 
teeth, but having two smaller spines at the defining angle, the posterior 
margin bearing a row of serrate spines at the center; the second gnatho- 
pods having the sixth joint comparatively small, not as wide as the 
fifth joint, the posterior margin being sinuous and having a rather promi- 
nent notch from which protrude several long slender spines, and on the 
proximal portion a row of short spines. 

The largest males measure 9 mm. in length. Hyale brevipes has 
not heretofore been recorded from the Western Hemisphere. 

Hyalella azteca (Saussure) 

Amphitoe aztecus Saussure, 1868, Mem. Soc. Gen&ve, XIV, pt. 1, p. 474, PL v, 
fig. 33 

AUorchestes kmckerlocken+ AmphUhoS azteca Bate, 1862, ‘Cat Amphip. Brit. 
Mus ,’ p. 36, PI vi, fig 1; p. 260. 
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HyaleUa dentata Smith, 1874, Rep of the U. S. Geol. and Geog. Survey of the 
Territories, (1873), p. 808, PI i, figs. 3-6; 1874, Rep. U. S. Fish Comm., II, p. 646, 
PL n, figs. 8-10. Forbes, 1876, HI. Museum Nat. Hist., Bull. No. 1, p. 6. Rath- 
bun, 1905, Occasional Papers, Bost. Soc. Nat. Hist., VII, ‘Fauna of New England, 
V,’ p. 63. 

HyaleUa tnermu Smith, 1874, Rep of the U S. Geol. and Geog. Survey of the 
Territories, (1874), p. 609, PI. i, figs 1-2. 

AUorchestes dentatus Faxon, 1876, Bull. Mus. Harvard, III, p. 373. 

AUorchesies dentatus var. xnermxs Faxon, 1876, Bull. Mus. Comp Zo6l , III, p. 

373. 

Lockingtoma fluvudu Harford, 1877, Proc Calif Acad , VII, p 54 
HyaleUa azteca Stubbing, 1888, ‘Rep Voy, “Challenger,” ’ XXTX, p. 311. 
Stout, 1912, First. Ann. Report, Laguna Marine Lab., Pomona College, p. 149, Fig. 
84. Pearbe, 1913, Occasional Papers, Mus Zool., Univ Mich., No. 1, p. 3. 
Johansen, 1925, Canadian Field Nat , XXXIX, No 6, p. 138. 

HyaleUa faxoni Stubbing, 1903, Proc. U. S Nat. Mus , XXVI, p. 928. 

AUorchestes dentata Paulmirr, 1905, New York State Mus , Bull. 91, Zo5l 12, 
p 152, Fig 19. 

HyaleUa kmckerbocken Whckbl, 1907, Proc. U. S Nat. Mus., XXXH, No. 1507, 
p 54, Fig. 16. Norton, 1909, Proc. Portland Soo. Nat. Hist., H, p. 250. Wbckbl, 
1910, Proc. U. S. Nat. Mus , XXXVIII, p. 623, Fig. 1. Jackson, 1912, Bull Wis. 
Nat. Hist Soo., X, Nos. 1-2, p 49. Huntsman, 1914, Contrib. Canadian Biol , 
1911-1914, pt. 2, p. 152, Fig. 4 d . Kunkel, 1918, Conn State Geol. and Nat. Hist. 
Survey, Bull. 26, p. 129, Fig. 36. Schellbnbbbg, 1931, ‘Swedish Antarctic Exped., 
1901-1903,’ H, No. 6, p. 228, Fig. 116. 

HyaleUa faxoni -{-HyaleUa knickerbockeri Pbabsb, 1910, Twelfth Report of Mich 
Acad. Sci., p. 73. 

HyaMla omata Pbabse, 1911, Thirteenth Report, Mich. Acad. Sci , p. 109, Fig. 2. 
Type Locality. — Cistern at Vera Cruz, Mexico. 

Distribution. — This species inhabits rivers, streams, lakes and stagnant water. 
It has been recorded from White Horse, Yukon Territory, Alaska; lake forty-eight 
miles north of Rampart House, Alaska; Hydra Lake, Vancouver Island; Brant’s 
Lake, and Six-mile Lake, Okonagon, British Columbia; Miquelon Lake, Alberta; 
Last Mt Lake, Saskatchewan; Oak Lake, Manitoba; Lake Manitoba; near Ottawa, 
Ontario; Gaap6 Peninsula; Charlton Island, James Bay, Hudson Bay; Pembroke 
Lake, Cape Breton Island; Gamochi Lake and Princeton Lake, Anticosti Island, 
Province of Quebec; Riclubucto, New Brunswick; Grand Lake, Newfoundland; 
Alexander Bay, Thousand Islands, Lake Superior; Lake Michigan; Lake Ontario; 
Marne; Massachusetts; Connecticut; New York; New Jersey; Maryland; Dis- 
trict of Columbia; Virginia; South Carolina; Fonda; Porto Rico; Ohio; Indiana; 
Illinois; Michigan; Wisconsin; Minnesota, North Dakota; Nebraska; Colorado; 
Yellowstone National Park; Iowa; Kansas, Arkansas; Montana; Idaho; Cali- 
fornia; Utah; Nevada; New Mexico; Texas; Ensenada, Lower California; Mexico; 
Costa Rica; El Salvador; Lake Titicaca, Peru; Montevideo, Uruguay; Patagonia; 
Punta Arenas, Chile; Tierra del Fuego; and Falkland Islands. 

Specimens Collected. — Nine; Titusville, Fonda, November 8, 1911, Dr. F E. 
Lutz. Fourteen, Laudat, Dominica, West Indies, June 13, 1911, Dr. F. E Lutz. 
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This is a species of very wide distribution and of considerable varia- 
tion. It has been reported from Alaska to Tierra del Fuego and from 
California to Newfoundland and Porto Rico It is now for the first time 
reported from Dominica, West Indies. The variation is most noticeable 
m the number of dorsal teeth. The variety in&'mta is without dorsal 
teeth, while the number vanes from one to four in the dentate form 



Fig. 13. EyaleUa whdpleyi , new species, male. 

a, gnathopod 1, b, gnathopod 2, greatly enlarged. 


Hyalella whelpleyi, new species 1 
Figures 12, 13 

Tran Locality. — Port of Spain, Trinidad, British West Indies, January, 1910, 
P. B. Whelpley. Type in The American Museum of Natural History; Cat. No. 
6693. 

Spbodiens Collected. — Seventeen; Port of Spain, Trinidad, British West 
Indies, January, 1910, P. B. Whelpley. 

Description op Male — Head lateral lobe rather shallow, eye small and nearly 
round. Antenna 1 reaching little beyond peduncle of antenna 2, peduncle shorter 
than the ten-jointed flagellum. Antenna 2 stout, not half the length of the body, 
fifth joint of peduncle slightly longer than fourth, flagellum as long as fifth peduncular 
joint plus about half the length of the fourth, flagellum composed of about ten joints, 
the first three of which are coalesced. Gland-cone short and inconspicuous. Gnatho- 
pod 1: fifth and sixth joints equal in leng th , fifth with rather narrow hind lobe, sixth 

'Named in honor of Mr. P. B. Whelpley, the collector. 
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nearly oval in outline, palm slightly oblique, convex, and defined by a rather stout 
spine and bearing two similar spines on inner surface of joint just below the defining 
angle, seventh joint very short and stout and armed with a double-toothed apex. 
Gnathopod 2 stout, second and third joints each with lower front margin produced 
into a shallow lobe, sixth jomt with palm very oblique and about equal m length to 
hind margin of joint, defined by two short stout spines but with a scarcely perceptible 
de fining angle, seventh joint equal in length to and exactly fitting palm. Peneopod 
1 slightly longer than 2. Persopods 3-5 increasing consecutively in proportions and 
length Accessory branchiae absent. Pleon segments 2 and 3 produced below into 
very shallow upturned points. Uropod 1 extending farther back than 2 or 3. Uropod 
3: peduncle about twice as long as the very short ramus. Telson very prominent and 
reaching back as far as the proximal end of the peduncle of uropod 3, apex evenly 
rounding and bearing two minute setules. 

Length. — 6 mm. 

Fwmat.hi . — Antenna 2 shorter and weaker in comparison with antenna 1; flagel- 
lum about equal in length to peduncle and composed of nine joints, none of which are 
coalesced. Gnathopods very similar to those of male but smaller and weaker. 

Length. — 6 mm. 

Cyamidea 

Cyamid® 

Cyamus species 

Specimens Collected. — One; Fort de France, Martinique, West Indies, April 
2, 1910, P. B. Whelpley. 

This specimen is very young and in very poor condition so that 
specific identification is not possible. 
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NEW DOLICHOPIDJS FROM NORTH AMERICA WITH NOTES 
ON SEVERAL DESCRIBED SPECIES 

By M. C. Van Duzee 

Of the twenty-two new species described in this paper, sixteen are 
from the Nearctic Region and six from Guatemala, the latter taken by 
Dr. Bequaert. Several interesting species are from Mount Ranier, 
Washington, some from Electric Lake, Colorado, and Mr. Brown took 
several of the new species in Quebec. 

It has been a great pleasure to me to study this material, and I wish 
to thank Mr. Curran and Dr. Lutz for sending it to me for determination 

The types of the new species described here are in The American 
Museum of Natural History, unless otherwise stated in the text. 

Condyloatylus aduncus, new species 

Length about 4 mm 

Male — Face and front shining green, without pollen or hair; frontal orbits 
with a row of five long, incurving black bristles; palpi and proboscis black; antenno 
black, small, longest bristle on second segment about as long as first two segments of 
the antenna taken together; third segment scarcely as long as wide, rounded at tip; 
arista dorsal; beard formed of only a few rather short black hairs 

Thorax shining green with bronze reflections; scutellum and pleura mostly blue; 
bristles of thorax moderately long; I can see but two marginal bristles on the acute 1- 
lum. Abdomen shining green with bronze and coppery reflections, tho venter black; 
hair wholly black, the bristles of the abdomen short; hypopygium (Fig. 52) black, 
its outer claspera long, rather slender, hook-shaped, basal port a httle enlarged and 
with delicate pale hairs. 

Coxae and femora wholly black, except that the front coxae are green, with a few 
short black hairs on anterior surface and block bristles near tip; all trochanters black; 
front tibiae and torsi dark yellow ; middle tibiss brown on basal half, yellowish brown on 
apical half; hind tibiae wholly black; all femora with long, dark yellow hair below, 
about as long as width of femora, and with a few black hairs among them; anterior 
and middle tibico slender, without bristles, hind tibiae with several bristles, which are so 
short as to be difficult to separate from the hairs, as they are scarcely longer; all tarsi 
plain; length of front tibiae as 62, of middle as 92; segments of front tarsi as 
40-16-9-6-6; of middle as 59-21—13-5-6; and of posterior pair as 46-18-11-11-7. 
Calypters, their cilia and the halteres black. 

Wings grayish, very slightly darker in front; third vein bent backward toward 
tip; last section of fourth vein bent at a right angle a httle before its middle, upper 
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bend rounded, but almost a right angle, apical part almost straight and ending dose 
to tip of third vein; there is no stump vein at first bend, this part of fourth vein being 
represented by a slight fold and darkening of the wing membrane; from the cross- 
vein to fork as 40, from fork to wing margin as 50; last section of fifth vein nearly 
straight, its length as 38, cross-vein os 31. 

Holotype, male, taken m March or April, at Moca, Gua talon, Guatemala, by 
Dr J. Bequaert 

This is a very bright, shining species, almost wholly without pollen; 
I can see only one pair of bristles on the scutellum, and the fourth vem 
is formed alm ost as in Mesorhaga, except for the fold in the wing mem- 
brane, but it surely should go in Condylostylus. It would run to erectus 
Becker (from Paraguay) in Abb6 0. Parent’s table of American species 
(Annales de la Societe Scientifique de Bruxelles, XLIX, 1929, p. 7, 
couplet 26), but that species has the hypopygium almost wholly con- 
cealed, the halteres pale yellow, basal half of hind tibiae and whole of 
middle ones yellow, and middle tibiae with 2-3 bristles 

Condylostylua fusitarsis, new species 

Length about 5 mm. 

Male. — Face bare, wide above, but not as wide as front, narrower below the 
suture, shining green above, below the suture dulled with white pollen, which extends 
up the sides above the suture; front bright shining green; palpi yellowish brown; 
antennae wholly black, its three segments of approximately equal length, longest 
hairs on second segment longer than the antenna, third segment rounded at tip, as 
long as wide, arista dorsal 

Thorax and scutellum green, dorsum shining and with bronze reflections, scutel- 
lum with two pair of bristles; abdomen rather dull, reddish coppery; hypopygium 
small, forming a rounded or flattened and somewhat enlarged tip to the abdomen, its 
appendages black, very small; the hairs at tip of abdomen rather short 

All coxa black, anterior pair with green reflections and yellow tips; all femora 
blue-green with yellow tips and a few pale hairs below; all tibico pale yellow, posterior 
pair slightly brown at tip; front tarsi yellow, becoming brown at tip, middle and hind 
tarsi wholly black; front tibia with two slender bristles above, one near basal third and 
one before apical third; middle tibia with one bristle above near basal third and three 
below on basal third, a long, erect spur below at tip and also two small bristles above 
on apical two-thirds; hind tibia with one bristle above near basal third and two rows 
of long bristly hairs below; front basitarsi slender, with short bristles below, which 
ore most numerous near base and about as long as diameter of segment; middle tarsi 
(Fig 1) with the first segment bearing hooked bristlae on lower posterior edge and a 
row of normal bristles on upper anterior edge; second segment short, bare except at 
tip; third segment very long and somewhat fusiform, bare; fourth and fifth segments 
short and thm. Length of front tibia as 64, of middle pair as 98; segments of front 
tarsi as 5&-1 6-10-6-6; of middle pair as 49-5-22-6-6; first segment of posterior pair 
as 45. Calypters brown with black cilia; knobs of halteres yellow, the petiole 
brown. 
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Wings grayish, veins brown; costa with rather short hairs; third vein slightly 
bent backward toward tip; fork of fourth vein at right angles to fourth vein, but 
arched almost from its base; last section of fifth vein as 21; fourth vein from cross- 
vein to fork as 36, from fork to wing margin os 32. 

Described from one male, taken near New York City. Type m Van Duzee 
Collection 

C. fuavtarsis is very much like cockerelli Van Duzee, but has the 
face bare and third segment of middle tarsi of male long, enlarged and 
bare. 


Sciapus diver gens, new species 

Length, 6-6 mm. 

Male. — Face wide, at top as wide as lower part of front, and half as wide at 
lower edge, wholly white polhnose; front opaque with grayish white pollen; palpi 
yellow with white hairs; first two antennal segments pale yellow (Fig. 2), third blaok- 
ish, narrower than second segment, pointed at tip; arista subapical, nearly bare; 
beard not very abundant, silvery white below, but mixed with delicate blackish hairs 
below and at the sides of the neck. 

Dorsum of the thorax green, with thick yellowish pollen on front half, which 
partly conceals the ground color when viewed obliquely; seven pairs of acroatical 
bristles, the first four very small; scutellum with one pair of large marginal bristles; 
pleura black, white pruinose, the posterior edge narrowly yellow. Abdomen green 
with black incisures, dulled with white pollen; posterior margin of frret segment a 
very little yellowish; sides of second and third segments largely yellow, venter yellow; 
hairs on the dorsum of abdomen black, on lower part of sides white and moderately 
long; hypopygium (Fig. 3) petiolate, black, its tip and appendages mostly pale 
yellow, the pair of long, smooth, curved, horn-like daspers (Fig. 4) yellow on basal 
half, black on apical half, and notched at tip. 

All coxa and their hair wholly pale yellow; all femora and tibiae yellow with only 
short hair, except that the front femora have a few long, delicate, yellow hairs below 
on basal half, some of these are as long as width of femora; anterior and posterior 
tibiae each with one small, bristle above near basal third; middle tibia without 
bristles, long and slender, their length as 107, length of front tibia as 86; segments of 
front tarsi as 79-22-22-10 (without projection, over projection as 17), last segment 8; 
of middle pair as 108-40-29-17-10; of posterior pair as 78-55-33-18-11; front tarsi 
(Fig. 5) yellow with the projection on fourth segment and whole of fifth black; fourth 
segment with a diverging projection, which has its apical half slightly enlarged, bare 
and rounded at tip, this apical part of the projection appears like a separate segment, 
fifth segment a little thickened; middle tarsi yellow, a little darkened toward the tap; 
hind tarsi black from the tip of first segment. Calypters and halteree yellow, tips of 
former black, their cilia white. 

Wings grayish, a little narrowed at base, veins brownish black; third vein much 
bent backward toward tip; fork of fourth vein at a right angle to apical part of fourth 
vein, which is not quite in a straight line with the rest of fourth vein, the first and 
second parts of the fork straight; the bend but little rounded; fourth vein from cross- 
vein to fork as 26, from fork to wing margin, measured in a line with apical part of 
fourth vein, as 40, but the vein ends at half this distance from the fork; last section 
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of fifth vein straight, its length as 31; cross-vein very oblique and sinuous, its length 
as 36; posterior marg in of wing with a shallow sinus both before and beyond the tip 
of fifth vein, thereby forming a slight lobe at tip of both fifth and sixth veins; sixth 
vein represented by only a fold in the wing membrane; costa not ciliated 

Holotype, male, and one paratype, male, token by R. Latta, June 30, 1931, at 
Sumner, Pierce Co , Washington 

S. divergent is like pollens Wiedemann in having the front wholly 
opaque with pollen, the dorsum of the thorax more or less opaque, first 
two antennal segments yellow, third brown and the hypopygmm of 
nearly equal size and of the same general form. They differ as follows: 
pollens has third ant ennal segment rounded, not pointed; the front tarsi 
in pollens have fourth segment white, widened in the middle, somewhat 
spindle-shaped, fifth segment black, half as long as fourth; it also has 
long stout bristles below on the front femora of the female and this may 
separate the female of dwergens from that of pollens , but the female of 
divergens is not known at present. 

Among the European species of Sciapus are several with the fourth 
and fifth segments of the anterior tarsi formed about as in this species, 
the two coming nearest divergens are costae Mik and vnedemanni Fallen, 
but in both of these the hypopygium has very different appendages and 
in the former the front tarsi are wholly black, while in the latter the 
fourth segment of the anterior tarsi is almost wholly black. 

Khaphium (Xiphandrium) elongatum, new species 

Length, 3 mm 

Male. — Face narrow, ita sides nearly parallel, only a little wider above, silvery 
white; front shining violet; palpi black with black hair; antenna (Fig. 6) black, 
second segment with long bristles, one being longer than width of third segment, third 
segment seven times as long as width at base, tapering rapidly beyond the middle, so 
as to form a slender tip, distinctly pubescent, arista one and one-fourth times as long 
as width of third segment at base; upper orbital alia block, lateral ciha and the long 
but not very abundant beard silvery white, the hairs forming the beard a little 
flattened; occiput greenish black with a little whitish pollen 

Dorsum of thorax dark shining green; pleura black with green reflections, white 
pruinose; propleura with a few white hairs above anterior cox®; abdomen green with 
bronze reflections, hair on the dorsum black, on the sides more whitish; venter black, 
white pruinose, with long hair, which is mostly white; hypopygium somewhat round, 
black, a httle metallic, with brown pollen and stiff black hairs; outer lamallm (Fig. 7) 
with apical port triangular, black with the hair on convex side largely black, on concave 
side the hairs are more delicate, curved and whitish, the petiole and its Wir yellow; 
inner appendages (Fig. 8) black with their hair mostly white. 

Front coxa yellow, black at base, with long, salvery-white hair, no black bristles; 
middle coxa with yellow tips, a few silvery-white hairs on anterior surface, a silvery- 
white thorn at tip and two large black bristles on outer anterior surface; hind cox® 
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black with yellow tips, a few short white hairs and one black bristle on outer surface ; 
anterior femora yellow below and at base and tip, black above and sometimes on 
most of posterior surface, their hairs small, few and white on posterior side, middle 
femora wholly yellow, with black hair; hind femora yellow, black on apical fourth, 
extending to the middle on upper edge, their hair black, a few white hairs below, 
especially toward tip; front and middle tibia yellow, anterior pair with white hair 
on anterior surface, which extends to tip of tarsi and is scarcely as long as their 
diameter; front tarsi (Fig 9) brown from tip of first joint which is a little enlarged at 
tip, fourth segment shorter than fifth; front tibia with one small bristle near apical 
third; middle tibia with two large bristles beyond basal third and several very sma.11 
bristles; hind tibiae and tarsi wholly black, their hair partly white, the tibia with two 
pairs of bristles above, one pair near the base and one near the middle; middle tarsi 
brown, a very little yellowish at base; length of front tibia as 49, of middle 65, and of 
posterior poor os 90; segments of front tarsi as 23-16-7-4r-7; middle pair as 30-15-12- 
8-7; of hind tarsi as 26-27-20-14-10 Calypters and halteres pale yellow, cilia of 
former white 

Wings grayish; third and fourth veins somewhat convergent but nearly parallel 
beyond the bend in the lost section of fourth vein, which ends in the apex of the wing; 
last section of fifth vein straight, its length as 85, cross-vein as 13; posterior margin 
of wing evenly rounded, but base of wing narrowed 

Female — Face wide, its suture near the middle, white pollmose; palpi black, 
covered with white pollen and black hairs; antenna (Fig. 10) black, third segment a 
little more than twice as long as wide, ansta one and one-half times as long as antenna, 
second antennal segment with rather long bristles; upper edge of front femora blackish, 
sometimes only slightly so, hind femora with less black at tip than in the male; hind 
tibia slightly brown at base and with apical third black, hind tarsi wholly black. 

Described from two males and eight females, all taken by W J Brown, between 
June 10-21, 1930, at Thunder River, Quebec. 

Rhaphium ( Xiphandnum ) femoratum, pollex , dubium Van Duzee, 
exile Curran, and dongatum , new species, form a closely related group, all 
having the hypopygial lamella and inner appendages formed very much 
alike. All have the posterior tibia and tarsi wholly black or brownish 
black and middle femora wholly yellow. 

The first three have the third antennal segment very obtuse at the 
tip, tapering but httle before near the apex These are pollex (Fig. 15), 
femoralum, and dubium (Fig 11). The other two have the third antennal 
segment tapering rapidly beyond the middle and the apical portion 
slender, almost acutely pointed at the tip. These are exile (Fig. 12) and 
dongatum (Fig. 6), which also have the bnstles on second segment 
decidedly longer than in the first three species. 

Of the first three, femoratum has the first and second segments of 
the hind tarsi as 21-14 and the segments of the front tarsi as 23-12-8—6— 
7, pollex has the segments of front tarsi as 23-11-7-4-6 and of hind 
tarsi as 24-26-19-12-10; and dubium has the segments of hind tarsi as 
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20-24-15-10-10. Of the last two species, exile has the hypopygial 
lamellae (Fig. 13) long and rather slender, with a very long curved hair 
at the tip, and the front tarsi (Fig. 14) have their segments as 23-13-6-5-4, 
while in elongatum segments of front tarsi are as 23-11-7-4-7. 

The following table will help to separate these species. 

1 — Third antennal segment slender toward the tip; bristles on second antennal 

segment long 2. 

Third antennal segment wide almost to its tip; bristles on second antennal seg- 
ment shorter. . 3. 

2 — Hypopygial lamBllm with a long hair at tip; fifth segment of front tarsi shorter 

than fourth exile Curran. 

Lamellffi shorter and without a conspicuously long hair at tip, fifth segment of 
front tarsi longer than fourth elongatum, new species. 

3 — Second segment of hind tarsi two-thirds as long as first femm atum Van Duzee. 

Second segment of hind tarsi longer than first 4. 

4 — Widest part oi third antennal segment near the base; second segment of hind 

tarsi one-fourth longer than first; front femora wholly yellow. 

dubium Van Duzee. 

Widest part of third antennal segment beyond the middle; Becond segment of 
hind tarsi one-twalith longer than first; front femora mostly black. 

yoUex Van Duzee 

Rhaphium (Xiphandnuni) femtneum has the hypopygial lamella 
small, somewhat oval, and would not go in this group at all, as I look at 
it now. 


Rhaphium (Porphyrops) hirtimanus, new species 

Length, 4 mm. 

Maud. — Face in the middle half as wide as width of third antennal segment, a 
little wider above, silvery white; palpi black with a little white pollen at tip, a few 
black hairs and one yellow bristle; front nearly opaque with dark gray pollen, a 
little longer than wide; antenna® (Fig 16) black, one and one-half times as long as 
wide, rather rounded at tip, arista slender, ono and one-half times as long os antennae, 
upper orbital cilia black, beard silvery white, long and abundant. 

Dorsum of thorax bronze-green with a bronze-brown stripe on each side of the 
acrostical bristles; pleura black with a slight green tinge and white pollen Abdomen 
green with bronze reflections, hairs on first segment and on the sides yellow, on the 
dorsum black, hairs on the sides at base of abdomen long. Hypopygium (Fig. 17) 
black, its outer lamellae very long, black, narrow and tapering to their tips, with long, 
delicate, pale, curved hairs on each edge of inner side (in the drawing they show as one 
row, being all turned inward), inner appendages nearly bare, enlarged and yellowish 
at tip 

All coxae colored like the pleura and with silvery-white hair, that on anterior pair 
long and abundant, posterior coxae with only a few small white hairs, no black bristle; 
front trochanters brownish yellow, middle and hind trochanters, narrow tips of 
femora, extreme base of hind femora and front and miridla tibia yellow; bind tibia 
yellow at bam, shading into brown, with apical fourth black above, below the black 
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extends nearly to the middle; anterior femora with black hair, the lower surface nearly 
bare; middle and hind femora with a few rather short, delicate, white hairs below; 
front tibiae with two bristles on upper posterior edge of basal half, and on anterior 
surface are three bristles on basal half and one near tip, none below; middle tibiae 
with eight bristles on upper surface and a pair below near apical third; hind tibia 
with three bristles on upper posterior and two on upper anterior surface of basal two- 
thirds, also two on lower posterior surface; anterior tibiae and tarsi with their hair 
stiff, bristly and abundant, but not very long; front tarsi yellow with most of last 
two segments brownish black; middle tarsi infuscated from tip of first segment; hind 
tarsi wholly black; aU tarsi plain. Length of front tibiae as 70, middle tibiae as 89, and 
posterior pair as 118; segments of front tarsi as 32-13-10-8-7; of middle ones as 41- 
18-16-11-8; of posterior pair as 38-36-23-15-12. Calypters and halteree pale yellow, 
cilia of the former white. 

'Wings uniformly tinged with brown; posterior margin evenly rounded; apex of 
wing between tips of third and fourth veins; last section of fifth vein as 38, cross-vein 
as 20; third and fourth veins bent about as usual in this genus. 

Female. — F ace very wide with yellowish pollen, especially on lower portion; 
palpi velvety black with white pollen on their edges, front green or bronze color with 
brownish-gray pollen; third antennal joint about as long as wide, somewhat triangu- 
lar; thorax with the same two bronze-brown stripes as in the male; abdomen de- 
pressed, green, its hair mostly black, the white hair on the sides at base much shorter 
than m the male, in the allotype the abdomen is coppery black; front and middle 
trochanters yellowish brown, posterior ones yellow; hair on anterior coxsb mod- 
erately long, white or yellowish white; all tibia yellow, posterior ones a little brown 
at tip; hind femora more broadly yellow at base than in the male; all tarsi brown 
or black almost to their base, which is more or less yellowish; last section of fifth vein 
as 65, cross-vein as 20; wings colored as m the male. 

Described from one male and two females. Holotype and allotype taken May 9, 
1931, at Rock Creek, Alsea Mount, Oregon, by J. Wilcox; paratype, female, taken 
July 29, 1930, at Portland, Oregon, by R. E. Dimock. 

Rhaphium hirtimanus is very much like nigroviMatum Curran, but 
that species has long white hair on posterior and lower surface of anterior 
femora, while in hirtimanus the hair on the front femora is wholly black 
or nearly so, although there may be a few small white hairs on upper 
posterior surface, though I am not sure about these, as in most lights 
they appear wholly black. The paratype is in poor condition, but seems 
to be the same species, the female would run in the Curran table of 
species, Transactions of the Royal Canadian Institute, Toronto, XV, 
part 2, page 258, couplet 13 to nigrociliatum Curran, but that species 
has the tibiae reddish with black base, while in hirtimanus, all the tibise 
are yellow at the base. 

Dolichopiu bryantd Van Duzee 

One pair of this species was taken by W. J. Brown, August 6, 1929, 
at Natashquan, Quebec. The following are a few additions and correo- 



Fig 1 Condyloatylus fusitarsis, new speciea Middle tarsus of male 
“ 2 Sciapus dtvergens, new species Antenna of male 

“ 3. Sciapus divergent, new species Hypopygium of male 

“ 4 Sciapus dtvergens, new species Hypopygial claspers of male. 

“ 5. Sciapus dtvergens, new species Front tarsus of male 

“ 6 Rhaphium dongatum, new species Antenna of male 

“ 7. Rhaphium dongatum, new species Outer hypopygial lamella of male . 

“ 8. Rhaphium dongatum, new species Inner hypopygial appendages of 

male 

“ 9 Rhaphium dongatum, new species Front tarsus of male. 

“ 10 Rhaphium dongatum, new species Antenna of female 
“ 11 Rhaphium dutnum Van Duzee Antenna of male 
“ 12 Rhaphium exile Curran. Antenna of male 
“ 13 Rhaphium exile Curran Hypopygial lamella of male 
“ 14 Rhaphium exile Curran Front tarsus of mole. 

“ 15 Rhaphium poUex Von Duzee. Antenna of male 
“ 16 Rhaphium hirtvmanus, new species Antenna oi male. 

“ 17 Rhaphium hirtvmanus, new species Hypopygium of male 
“ 18 Dolichopus bryanti Van Duzee. Hypopygial lamella of male. 

“ 19 Dolichopus bremahatus, new species Hypopygial lamella of mole. 

“ 20 Dolichopus brunnfacies, new species Hypopygial lamella of male. 

" 21 Dolichopus fallax, new species Antenna of male 
“ 22 Dolichopus fallax, new species. Hypopygial lamella of mole. 

“ 23 Dolichopus fallax, new species Tip of wing of male. 

“ 24 Dolichopus JlamfaciG8, new species Antenna of male. 

“ 26. Dolichopus flomfacies, new species. Front tarsus of malo 
“ 26 Dolichopus parmmanus, new species Anlenmi of male. 

“ 27 Dolichopus parvimanus, new species. Hypopygial lamella of male. 

“ 28. Dolichopus parvimanus, new species. Front tarsus of male 
“ 29. Hercostomus omaticauda, new species Antenna of male. 

“ 30 Hercostomus ornattcauda, new sjieeies Hypopygium, not showing the 
elbowed bristles 

“ 31. Hercostomus ornattcauda, new species. Hypopygium, showing the 
elbowed bnstles. 
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Fig. 32. 
“ 33. 
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“ 36. 
“ 36. 
“ 37. 
" 38. 
“ 39. 
“ 40. 
“ 41. 
“ 42. 
" 43. 
“ 44. 
“ 46. 
“ 46. 
“ 47. 
“ 48. 
“ 49. 
“ 60. 
“ 61. 
“ 62. 


Oymnoptemus convergens Van Duzee. Hypopygial lamella, not showing 
the elbowed bristles. 

Oymnoptemus convergens Van Duzee. Hypopygial lamella, showing the 
elbowed bristles. 

Oymnoptemus brevipes , new species. Antenna of mala 
Oymnoptemus brevipes, new species. Hypopygium of male. 
Oymnoptemus browm, new species. Antenna of male. 

Oymnoptemus browni, new species. Hypopygial lamella of male. 
Oymnoptemus mgnfacies, new species. Antenna of male. 
Oymnoptemus mgnfacies , new species. Hypopygium of male. 

Paradxus coxahs, new species. Antenna of male. 

Paradius coxalis, new species. Hypopygium of male. 

Paradius coxahs, new species. Hypopygial lamella of male. 

Paradxus fratemus, new species. Antenna of male. 

Paradtu8 fraternus, new species. Hypopygial lamellae of male. 
Paradius sordidus, new species. Antenna of male. 

Paradius sordidus, new species. Hypopygium of male. 

Paradxus angusfxcauda, new species. Antenna of male. 

Paradius anguslxcauda, new species. Hypopygium of male. 
Sardonus obtusus, new species. Antenna of male. 

PdasUmeurus abbreviate Loew. Hypopygium of male. 

Pelastoneurus bequaertx, new species. Hypopygium of male. 
Condylostylus aduncus, new species. Hypopygium of male. 
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turns to the description given m Bulletin 116, U. S. National Museum, 
1921, page 104, Fig 61. 

Length, 3 5 to 4 2 ram Palpi and proboscis blackish brown; antennas wholly 
black, third segment about one and one-third times as long as wide, rounded at tip; 
hypopygium and its lamella moderately large, the lamella (Fig 18) whitish with a 
very narrow black border which toward basal half becomes more yellowish and seems 
thickened; the lamella are nearly two-thirds longer than wide and are jagged and 
bristly on apical margin, on apical part of inner surface they have quite long hair on 
the disk, on the outer surface toward the base are minute circles of brown from which 
minute hairs arise; m this male the black of the posterior legs is not quite as extensive 
as in the paratype I have. In the poratype the black extends narrowly along the 
upper edge of the hind femora nearly to their base and the hind tibia are black almost 
to their base, only a little yellowish at the knees, while in the male before me the 
yellow on the hind tibia extends to the basal third on the upper edge, and the upper 
edge of the femora is scarcely at all darkened, except at the tip The wings have 
the costa a little enlarged at tip of first vein, gradually tapering to normal os in the 
drawing in the Bulletin (Fig 61) In the description in the Bulletin it says “costa 
with a small knot-like enlargement at tip of first vein,” but I do not think this would 
show as a knot, unless viewed from above 

The anterior tarsi are one and one-fifth times as long as their tibiae, middle and 
hind tarsi two-fifths longer than their tibia; segments of anterior tarsi as 30-16-10-7- 
9; of middle ones 48-28-18-11-9, of posterior pair as 42 39- 27-16-12 

Dolichopus omatipannis Van Duzee 
Two males and one female of this species were taken by C H. Curran, 
July 10, 1930, at Oakdale, Long Island, N. Y. The male was described 
from Massachusetts, in Bulletin 116, U. S. National Museum, page 132, 
Plate vi, figs 87 and 87a. 

The female has the wing as in the male ; middle tibia with a pan- of bristles below 
at apieol third, a single one near the middle and another noar basal third; hind tibia 
with a row of hairs below, which ore stiff and of increasing length, ending m a large 
hmtie near apical fifth; face, front, antenna, legs, tarsi and front coxa' colored tilarat 
as in the male; bristle on upper surface of middle basitarsi a little smaller thnn in the 
male. 


Dolichopus huxnilis Von Duzee 

Bulletin 116, U. S. National Museum, page 108, Plate v, figs 64 and 64a 

Described from a single male, taken in Alaska. 

I received from the American Museum one male and four females 
of this species, all taken somewhere m Greenland. All have the front 
shining, dark blue, almost blue-black 

FemaIjB. — Second and third antennal segments taken together scarcely os long 
as first and nearly round in outline, but third a little pointed at tip; face wide, black, 
covered with thick gray pollen; palpi dark yellowish; lateral and inferior orbital cilia 
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yellowish, cilm of calypters yellow; anterior femora black, rather widely yellow at tip; 
middle femora wholly yellow, or with a blackish streak below on basal half; hind 
femora more or less black on basal half, remainder yellowish; hind tibia black at tip, 
with two bristles below, which are placed quite close together; middle tibiae with one 
bristle below, their basitarsi without a bnstle above; front and middle tarsi black 
from the tip of the first segment, hind tarsi wholly black; anterior tarsi only a little 
longer than their tibice, middle tarsi distinctly longer than tibia; wings about as in 
the mole, except that the costa is only a very little enlarged at tip of first vein, taper- 
ing to its tip 


Dolichopus breviciliatus, new species 

Length, 4 mm. 

Male — Face narrow, dark yellow; front dark shining blue; palpi yellow, 
proboscis black; antenme wholly black, third segment a little longer than wide, 
somewhat conical in outline; lower orbital cilia white 

Thorax and abdomen shining green with blue and bronze reflections; pleura and 
sides of abdomen with a little white pollen; hairs and bristles of abdomen black; 
hypopygium black, its lamellae (Fig. 19) white with a black border at tip, the hairs 
on their edge black, a few white hairs on the surface near upper edge and on the petiole, 
jagged and bristly on the upper apical corner 

Anterior coxse yellow, blackish at base on outer surface and with numerous small 
black hairs on anterior surface and four large black bristles near tip; middle and hind 
coxsB black; trochanters, femora and tibiae yellow; apical fifth of hind tibiae sharply 
black; middle and hind femora each with one preapieal bristle, the latter ciliated on 
lower posterior edge with pale yellow hairs, which are about three-fourths as long as 
width of femora; front tibiae with a row of very short bristles on upper surface, and 
three somewhat longer ones, also two small bristles on lower posterior edge, the larger 
one near basal third and a small one near apical third; middle and hind tibiae with 
large bristles above, the former with one large bnstle near apical third of lower pos- 
tenor surface, hind tibiae with a row of small bnstly hairs below on apical half; all 
tarsi plain; antenor and middle tarsi black from the tip of the firBt segment; hind 
tarsi wholly block; front tibiae as 72, middle 104, and hind 106; segments of antenor 
tarsi as 41-19-16-10-9; middle pair as 51-25-21-13-10, posterior pair as 50-45-30- 
20-13 Calypters and halteres yellow, the cilia of the former black 

Wings grayish, costa with a small, knot-like enlargement at tip of first vein; 
last section of fourth vein a little bent before its middle, third vein a little bent 
backward at tip; last section of fifth vein straight, its length to wing margin as 36, 
cross-vein as 23; anal angle of wing rather prominent, the wing being of nearly equal 
width throughout; hind margin of wing a little notched at tip of fifth vein, which 
scarcely reaches the margin 

Type — Male, taken by W. J Brown, August 1, 1929, at Natashguan, Quebec; 
m Canadian National Collection 

This is almost like setosus Loew, but is smaller and differs in having 
the face yellow, almost ocher-yellow, the antennte wholly black and the 
cilia of the hind femora less than half as long as in that species. 
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Dolichopua bruneifaties, new species 

Length, 4 mm. 

Maui. — Face moderately wide, brown, but not dark, seen from above yellowish 
brown; palpi and proboscis black; front shining green; antenna wholly black, the 
third segment a little longer than wide, obtuse at tip; lower orbital cilia yellowish 
white; the black cilia do not extend down to the middle of the eyes. 

Thorax and abdomen very dark Hhimng green; dorsum of thorax with brown 
pollen, which is visible when viewed obliquely; hairs of abdomen black; hypopygium 
black, its lamella (Fig 20) whitish, tinged with brown and with a black border, 
jagged and bristly on upper apical comer; inner appendages yellowish brown. 

Cox®, trochanters, femora, tibiae and tarsi wholly black, even the knees are not 
yellow; anterior coxse with short black hair; hind femora ciliated with a few dark 
yellowish hairs on apical half of lower surface; hmd tibia thickened throughout, 
shining; middle basitarsi without a bristle, but with a few little spines below; middle 
tarsi one-fourth longer than their tibia; anterior tibia four-fifths longer than basi- 
tarsi; segments of middle tarsi as 58-28-22-13-8 Calypters and knobs of halteres 
dark yellow, cilia of former white. 

Wings grayish; costa with a short, very slight enlargement at tip of first vein; 
last section of fourth vein bent at its middle; last section of fifth vein twice as long as 
the cross-vein. 

Fbmau. — Face wide, dark grayish pollinose; third antennal segment about as 
long as wide; palpi black, proboscis brown; otherwise colored about as m the mole; 
form of wing about as in the male, except that there is no enlargement of the costa 

Described from six males and three females, taken June 28, 1919, at Electric 
Lake, La Plata County, Colorado, at an elevation of 8400 feet, by Dr. F. E. Lutz. 

This species is near interjecta Van Duzee, but in that species the 
hmd femora are without cilia below; the hind tibisB are scarcely thick- 
ened, except toward the tip, the knees and front and middle trochanters 
are yellow, the middle tarsi about as long as their tibice and the face is 
silvery white. 


Dolichopus fallax, new species 

Length, 4 5 mm ; of wing, 4 mm. 

Male. — Face, palpi and proboscis dull black, face wide above, a little narrowed 
below; front shining green with bronze reflections; antenn© (Fig. 21) black, third 
segment about twice as long os wide, bare, rounded at tip, arista inserted near middle 
of upper edge, its pubescence very short; a few of the lower orbital cilia w'hitish. 

Thorax and abdomen coppery and green, in the holotype mostly coppery; hams 
of the abdomen black, those on lower part of sides short and whitish; venter almost 
bare; hypopygium black, its lamella (Fig. 22) sordid whitish with a narrow, black, 
apical border, jagged and bristly on outer margin. 

Coxa, femora, tibia, and tarsi wholly black; front coxa with short black hair, 
among which there seem to be a few delicate white hairs; all femora with only very 
short hair below; middle and hind femora each with two preapical bristles, one in 
front of the other; anterior tibia with three large bristles on middle half above and 
two below; middle tibia with three conspicuously long bristles near apical third, two 
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above and one below, those at tip also long, while on upper surface are two shorter 
bristles near the base and one near the middle; hind tibia with seven large bristles 
above, none below; front tarsi one and one-half times as long as their tibia; se gment s 
of anterior tarsi as 39-17-14-9-10; of middle pair 39-20-16-10-10; those of pos- 
terior pair 52-50-37-23-16. Calypters and halteres yellow, former with long, stout, 
black cilia and some delicate, pole yellow hairs. 

Wings (Fig. 23) gray with brown veins and yellow root; third vein a little bent 
backward at tip, last section of fourth vein quite sharply bent near its middle; last 
section of fifth vein as 45, cross-vein as 25; a slight enlargement of the costa at tip 
of first vein. 

Female. — L ike the male in general characters and color; face wider with parallel 
sides and covered with a little dark gray pollen; third ant ennal segment a little longer 
than wide; front tibiae without bristles above, but with a small one below; middle 
tibiae with four large bristles on middle half above and one below near apical third; 
posterior tibiae with about ten bristles above and a row of very short, hairlike spines 
on lower anterior surface; wings tinged with brown in front as far back as third vein. 

Described from two pairs, all taken at Electra Lake, Colorado, between June 28 
and July 1, 1919, by F E. Lutz, at about 8400 feet elevation. 

This male is much like mgnmanus Van Duzee, but in that species the 
middle and hind femora have only one preapical bristle, the face is 
silvery white and the costa much enlarged. The female would run to 
adequatus Van Duzee, but in adequaius the front tarsi are scarcely as long 
as their tibiae, and the face silvery white. 

Dolichopus flavifades, new species 

Length, 4 mm. 

MaixH. — F ace rather pale yellow, moderately narrow in the middle; front shining 
green; palpi brownish yellow with black hairs; proboscis black; antennae (Fig 24) 
moderately large, block, rounded at tip; arista dorsal, one-third longer than the 
antenna; orbital cilia wholly black. 

Dorsum of thorax Bhimng green with a little white pollen along the front; scutel- 
lum more coppery. Abdomen shining green, its incisures narrowly bronze or coppery; 
hypopygium block, its lamella) rather large, formed about as in simhammari Zetter- 
stedt (Plate ii, fig. 22a, U. S. National Museum, Bulletin 116); black, a little yellow- 
ish brown in the middle 

Front coxa) dark yellow, blackened on outer surface nearly to their middle, their 
hn.fr black; middle and hind coxa black; all femora and tibia yellow; tips of hind 
femora and apical fifth of their -tibia black; all femora nearly bare below; middle 
femora with two preapical bristles, placed longitudinally; hind femora with one pre- 
apical bristle; fore tibia with four bristles above, one of which a small, and two long 
slender bristles below; middle tibia without a bristle below and middle basitarsi 
without a bristle above; anterior and middle tarsi black from tip of first segment, 
the hind tarsi wholly black; front tarsi (Fig. 25) with third and fourth segments a 
little, the fifth considerably widened; middle and hind tarsi plain; front tibia as 75, 
segments of front tarsi as 35-10-9-8-13; of middle pair as 69-26-20-16-14; of pos- 
terior pair as 53-47-35-24-15. Calypters and halteres yellow, cilia of former black. 
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Wings a little grayish; costa with a small knotlike enlargement at tip of first 
vein; last section of fourth vein moderately bent just before its middle and about 
opposite tip of fifth vein, which is not quite twice as long as the cross-vein, anal 
an gle of wing prominent, almost formmg a lobe at tip of sixth vom, although tho wing 
is somewhat narrowed toward the base 

Type — Male, taken by W J Brown, July 3, 1929, at Harrington Harbor, 
Quebec; in Canadian National Collection. 

This would run to dasyops Malloch, in the table of species in Bulletin 
116, U. S National Museum, page 14, but it differs greatly from that 
species. D. dasyops has the hypopygia! lamellae mostly white; the hind 
femora wholly yellow, the last segment of the anterior tarsi very broad 
and the costa not enlarged at the tip of the first vem. 

Dolichopus parvimanus, new species 

Length, 5 mm 

Male — Face wide, a little narrowed below, brownish yellow; front dull green- 
ish; antennae (Fig 26) yellow with tip of third segment brown; the orbital cilia are 
almost all gone m the type, but I see no black ones below the middle, although there 
seem to be one or two whitish ones near the proboscis 

Thorax and abdomen green with coppery reflections; dorsum of thorax dulled 
with yellowish-brown pollen; hypopygium black, its lamella (Fig 27) quite large, 
white with a narrow black apical border, which is jagged and bristly 

Anterior coxse wholly yellow with a few Bmall black hairs and a row of five 
bristles of decreasing size at tip; middle and hind coxsc black, broadly yellow at tip; 
femora and tibice yellow, apical tenth of posterior tibia black; anterior and posterior 
femora and tibia without bristles or long hair below (middle legs missing in type); 
anterior tibia with two long bristles and several smaller ones on upper anterior edge; 
posterior tibia with strong bristles above; hind femora with one preapical bristle; 
front tarsi (Fig 28) yellow with last two segments black, the fifth with long dense 
black hair above; hind tarsi wholly black; front tarsi one and one-half times as long 
as then* tibia, their segments as 47-21-17-7-15. Calypters and haltoree yellow, the 
cilia of the former black. 

Wings grayish, a little darker in front; costa not enlorgod at tip of first vem; 
third vem bent backward a little at tip. 

Described from one male, taken by Dr. F E. Lutz, June 7, 1919, at Rogmer, 
Colorado, at about 4500 feet elevation. 

This species is something like vigilans Aldrich, but that species has 
the face silvery white, the front violet and the third antennal Begment 
smaller. 


Hercostoxnus omaticauda, new species 

Length, 3 mm. 

Male. — Face narrow, grayish-white pollinose, its sides parallel; front dark green 
car bronze-green, gray pollinose; palpi black; antennae (Fig. 29) black, third segment 
twice as long as wide, rounded at tip; orbital mha wholly black. 

Dorsum of thorax and abdomen dark whining green- abdomen with black hah- 
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and alight bronze reflections; pleura blackish; hypopygium (Fig 30) black, peduncu- 
lated with block lamell a e, which ore somewhat oval but taper into a rather slender 
petiole, they are fnnged on outer edge with moderately long hairs, on apical part with 
very long, fine hairs (see Fig 30), and on the inner surface near the edge with elbowed 
bristles which have a small projection at the elbow (see Fig 31); this last figure also 
shows three pairs of inner appendages, one pair of pl«n hooks, one pair of bent spines 
and one of clubbed, the long central organ and its sheath, which is short. 

Legs wholly black; anterior coxa with small black hairs; anterior tibiffi with two 
pairs of small bristles above, none below; middle tibise with three pairs of long bnstles 
above and one bristle on upper posterior surface near basal third, none below; pos- 
terior pair with four pairs of bristles above and one smaller one below near apical 
third; front and middle femora with short hair below; posterior femora with a row of 
hairs on lower anterior surface, which are moderately long; middle and bind femora 
each with one preapioal bristle; all torsi plain, except first segment of posterior pair, 
which has a bristle at the tip; length of front tibia as 52; middle as 68 and posterior 
as 66; segments of front tarsi as 21-11-8-5-3; of middle parr os 32-16-12-7-7; 
and of posterior pair as 25-23-15-11-11 Calypters and halter ea yellow, the cilia of 
the former black. 

Wings slightly tinged with brown; third vem bent backward toward its tip; last 
section of fourth vem nearly straight, making it somewhat convergent with third, 
ending a little in front ot apex of wing, last section of fifth vem as 31, cross-vem as 
14; posterior margin of wing evenly rounded, the anal angle being somewhat narrowed. 

Female — Nearly like the male; face a little wider and the third antennal seg- 
ment about as long os wide. 

Types — Described from five males and six females; holotype, male, and allo- 
type, female, and five paratypes, taken by J. Wilcox, August 13, 1931, at Sunrise, Mt. 
Rainier, Washington, at on elevation of 6318 feet, and one pair taken by H. A. Scull en, 
August 1, 1930, at Crater Lake, South Run, Oregon, at 7100 feet elevation 

Hercostomu8 omaticauda is very much like H. ( [Gymnoptemus ) 
converge) is Van Duzee, but both male and female of convei’gens have two 
preapical bnstles on the middle and hind femora and the hypopygial 
lamellae are of different form (see Figs. 32 and 33). 

Hercostomus (Gynmoptemus) brevipes, new species 

Length, 2.4 mm 

Male. — Face about one-third as wide os the head, twice as long as wide, silvery 
white, its suture near the lower edge, making the lower part twice as wide as long; 
proboscis and palpi black; antenna (Fig. 34) black, third segment rounded at tip, 
one and one-half times as long as wide; front black with dark gray pollen; the orbital 
cilia seem to be wholly black 

Dorsum of thorax and the abdomen shining metallic block with slight purple 
reflections; dorsum of thorax with a very little brown pollen; pleura dull black; 
acrosticol bnstles represented by two large bristles on anterior part; hairs on sides 
of abdomen appear whitish, those on the dorsum are more black; hypopygium (Fig. 
35) black, rather small, its lamellm somewhat crescent-shaped, fringed with fine hairs. 

Cox®, femora, tibise, and tarsi black, the front tibiffi somewhat yellowish with 
two pairs of bristles above and none below; front cox® with a few very s ma ll black 
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hairs; hind tibiae with a pair of bristles below near the middle; length of front tibiae 
as 36; segments of front tarsi as 16-6-6-6-6; of middle tarsi as 24-10-7-6-9; of 
posterior parr as 17-19-13-8-9. Calypters brown with black cilia; haltercs black. 

Wings dark gray, tinged with brown as far back as fourth vem; third and fourth 
veins nearly parallel beyond the cross-vein, the fourth ending m the apex of the wing; 
last section of fifth vem curved, its length as 26, cross-vem as 11; anal angle oi wing 
quite prominent 

Described from one male, taken by G Hendrickson, June 6, 1927, at Ames City, 
Iowa. 

H. brevipes is something like tibialis Van Duaee, but it is smaller, 
has the third antennal segment one-half longer than wide and rounded 
at the tip; the middle and hind tibiae wholly black; the wings darker in 
color and the last section of the fifth vein two and one-half times as long 
as the cross-vein. H. tibialis has the last section of the fifth vein a little 
over one and three-fourths times as long as the cross-vein, the middle 
tibiae yellowish, the third antennal segment about as long as wide and 
somewhat pointed at tip, and is 3 to 3.2 mm. long. 

Hercostomus (Gymnoptemus) browni, new species 

Length, 2.3-3 mm. 

Maui — Face and front dull black, with alight traces of gray pollen on lower part; 
palpi velvety black; antenna (Fig. 36) wholly black, third segment twice as long as 
wide, pointed at tip, with long pubescence; occiput very dark green with thin gray 
pollen; orbital cilia wholly black. 

Dorsum of thorax and abdomen shining bronze-green, the farmer almost blackish; 
pleura and venter of abdomen dull black; abdomen with black hair; hypopygium 
moderately large, black, its lamella (Fig 37) black, fringed with stiff black hours, 
somewhat crescent-shaped, usually closely applied to the end of the hypopygium, 
so that only the outer edge shows 

Coxa and femora black, narrow tips of coxa, all trochanters, extreme base of 
femora yellow, the moderately wide tips of front and middle femora and extreme tips 
of hind ones yellow; coxa with black hair and bristles; femora without long hair 
below, middle and hind ones with onepreapical bristle; upper surface of front tibia 
with a pair of small bristles near basal fourth, a large bristle at the middle and a row of 
small bristles or bnstle-like hairs on upper posterior edge, which are longest toward 
the base, very short at the tip, the bristles beginning at the basal fourth, where they 
are about as long as the diameter of the tibia; middle tibia with one long bristle at 
apical third of lower anterior edge; hind tibia usually brown or black at tip; tarsi 
black with first segment more or less yellow; length of front tibia as 66, middle as 
69 and posterior as 100; segments of front tarsi as 30-14-9-8-8; of middle pair as 
37-18-15-10-9; those of posterior ones as 28-32-24-16-11. Calypters and haltercs 
yellow, the cilia of the former black. 

Wings slightly tinged with brownish; third vem bent backward a little more at 
tip than the last section of the fourth vein, so that it approaches the fourth at the tip 
a very little; fourth vein nearly straight and ending in the apex of the wing; last 
section of fifth vein nearly straight, its length as 40, cross-vem about as 20; «-nn1 angle 
of wing rounded, but rather prominent. 
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Types. — Described from nineteen males, all taken by W. J Brown, in Quebec, 
in 1930. Holotype and eight para types, at Bradore Bay, July 12 to August 1; and 
six paratypes at Thunder River, June 21-23. Types in Canadian National Collection. 

Gymnoptemus browni is nearly like tnstis Loew, but tnstia has the 
third antennal segment about as long as wide and with very short 
pubescence, the hypopygial lamella larger and the row of little bristles 
on the front tibiae of more even length; my specimens of tnstis are from 
Alaska, where the type was taken. The femora in both tnstu and browni 
are sometimes largely yellowish brown, especially below. 

Hercoatomus (Gymnopteraus) nigrifacies, new species 

Length, 3-3.5 mm 

Max®, — F ace rather wide above, narrowed below, black with black pollen; 
palpi black; antennse (Fig. 38) black, third segment somewhat conical in outline; 
front black, vertex and occiput dark green with a little brown pollen; orbital cilia 
wholly black. 

Dorsum of thorax and the abdomen dark blue-green, the former with a little 
brown pollen, which is visible only when Been obliquely; hairs of abdomen black; 
pleura black. Hypopygium (Fig. 39) and its lamella black, the former sessile; lamel- 
la rather small, fringed with moderately long hair, somewhat crescent-shaped; inner 
appendages enlarged at tip and with a long hair on the side; central organ about as 
long as the hypopygium; abdomen with long bristles on posterior margin of fifth 
segment, these bristles nearly twice as long as the bristles on the other segments 

All coxae, femora, and the hind tibia black; front and middle tibise dark yellow, 
or yellowish brown, sometimes almost blackish; front cox® with rather long black 
hair and long bristles, one of which is near the apical third; middle and hind femora 
each with one preapical bristle and a row of moderately long hairs on lower surface; 
upper surface of front tibise with a pair of small bristles beyond basal fourth and a 
larger single bristle at the middle, none below; middle tibisB with a pair of large 
bristles above at basal fourth, a single one at basal third and a pair at apical third, 
below with one large bristle at apical third; hind tibiffi with seven bristles above and 
one below, which is near apical fourth and another small one near the middle below; 
length of front tibise as 49, of middle as 68, and of posterior pair as 92; segments of 
front tarsi as 25-10-8-5-6; of middle pair as 33-18-14-10-8; those of posterior pair 
as 22-27-20-13-10. Calyptera and halteres yellow, the cilia of the former black 

Wings a little tinged with brown, darker in front of third vein, which is nearly 
straight; lost section of fourth vein nearly parallel with third, ending just in front of 
the apex of the wing; posterior margin of wing evenly rounded, the anal angle being 
rather full, but not prominent; last section of fifth vein straight, its length as 47, 
crosa-vem as 20 

Female. — Face dark grayish pollinose; front and middle tibiffi dark yellowish 
brown, sometimes almost black; otherwise about as in the male. 

Types. — Described from seven males and nine females, all taken by J. Wilcox, 
May 24, 1931, at Newport, Oregon. 

H. nigrifacies belongs to a group of four species which have all the 
femora, hind tibiffi and hypopygial lamellm blank. This group contains, 
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besides the present species, tenuicavda Van Duzee, tibialis Van Duzee, 
and brevipes Van Duzee; it differs from all of those in having the face 
black, in which character it agrees with tnstis Loew, but that species has 
all the tibia yellow, the posterior pair with a blackish tip. My specimens 
of tnstis are from Alaska, the type location, and have the inner hypopygial 
appendages boot-shaped, not rounded and club-shaped as in mgnfacies. 

Hercostomus (Gymnoptemus) ovaticomis, new species 

Length, 2 5 mm 

Maui — Face rather narrow, black m the type (probably white polhnoao in well- 
preserved specimens) Palpi black; front black like the face Antennas black, third 
segment slightly longer than wide, oval, broadly rounded at tip with rather long 
pubescence on third segment and arista; orbital cilia wholly block. 

Abdomen green with bronze reflections and black hair; hypopygium of about the 
usual size, black, its outer lamell® rather small, dork yellow, f ringed with black 
hairs 

Coxsb and femora black; hair on front coxrn black; all tibim yellow, posterior 
pair with apical fourth black; front tibim with one bristle near middle on posterior 
surface and a row of small bristles on upper posterior edge with two longer bristles 
among them; middle tabire with one bristle above just before basal fourth, none below; 
hind tibia with one bnstle below at apical third and several short bristles, or bristly 
hairs, above with three pairs of large bristles; length of front tibi® os 57, of middle as 
62 and of posterior as 67; length of the segments of front tarsi as 18-9-7-5-7; of 
hind tarsi os 20-25-18-12-9 Calypters and halteres yellow, cilia of former black. 

Wings grayish; last section of fourth vein and the third vein nearly straight and 
parallel; last section of fifth vein straight, its longth as 34, cross-vein as 13; anal 
angle oi wing rounded, not very prominent 

Type — Holotype, male, taken May 2, 1910, at Great Piece Meadows, New 
Jersey 

H. ovaticornis is almost like singulans Van Duzee, described from 
Rhode Island, but that species has the third antennal segmont pointed at 
the tip, while in this species the third segment of the antennse is broadly 
rounded, not at all pointed. 

Paraclius coxal is, new species 

Length, 3 5 mm.; of wing, 3 3 mm 

Male — Face narrow, a little wider above, silvery white, not quite reaching the 
lower margin of the eyes; front and occiput green with considerable white pollen; 
palpi very sma l l , brown with yellow hairs; antenna (Fig. 40) yellow, brown on apical 
Hurd, pointed at tip, arista black with long pubescence; orbital cilia almost wholly 
yellowish white 

Dorsum of thorax shining blue-green, the posterior part more blue; the velvety 
black stripe above root of wing distinct and reaching the suture; the white pollinoae 
spot at the suture large, but not silvery. Abdomen shining green with large spots of 
white pollen on the sides of the segments and black hair; seventh segment block, ring- 
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like; hypopygium (Fir 41) black, a little yellow below, with a short peduncular 
segment, its appendages yellow, outer lamella (Fig 42) large, yellow, blackish, and 
pointed at tip 

All voxw, femora, tibia* and the front tarsi pale yellow, middle and HmW tarsi 
block with first segment dark yellow; front coxae with black hair and four large 
bristles, two at iip and two on apical half of outer anterior edge, also two or three very 
small bristles at base in front; front tibice above with a pair of rather short bristles 
at basal third, one nt middle and one near tip, also a row of stiff hairs above »nH below 
on posterior surfaco; first sogment of front tarsi with a row of bnstly hams below, 
several near the base longer than the diameter of the segment; middle tibia with a 
pair of bristles below near the middle, above with four long bristles on anterior n.nd 
three on posterior edgo, also two near tip; hind tibia below with a pair of bristles of 
moderate length beyond the middle, and several small ones, above with four pairs of 
large bristles, and a single one at apical tenth; middle and hind tarsi with abundant 
stiff hairs; length of front tibia? as 59; of middle as 79, and of posterior as 1 14; seg- 
ments of front tarsi as 33-10-8-7 G; of middle as 39-16—15-10-7; and of posterior 
as 25-46-25—15 7 Calyptors and lialteres yellow, the former with black film 

Wings a little grayish; third vein a little bent backward tow'ard tip, last section 
of fourth vein quite abruptly bent at its middle, rounding forw r ard so as to be concave 
posteriorly (the venation is typical of the gcnuB); last section of fifth vein only 
slightly arched, its length os 32, cross-vein os 21; n-nn.1 angle of wing prominent 

Type — Male, taken in February or March, 1931, at Santa Emilia, Fochuta, 
Guatemala, by Dr J. Boquacrt. 

Paracli us coxalis is very much like viridis Van Duzee, from Honduras, 
but that species differs in having the third antennal segment largely 
brown, rounded at the tip, the hypopygium with a curved peduncular 
segment one-third as long as the hypopygium; the middle tibia below 
with one bristle near the basal and one near the apical third; hind 
tibiae with one bristle below at the apical third; last section of fifth vein 
slightly longer than the cross-vein and the last section of the fourth vein 
beyond the cross-vein running nearly straight to its tip. 

Paraclius fraternus, new species 
Length, 3 mm , of wing the same. 

MaijH Face of moderate width, a little wider above, silvery white; palpi yellow 
with black hairs; front and occiput green, white pollinose; antenna (Fig 43) dark 
yellow, third sogment blackish, slightly longer than wide, obtuse at tip, arista inserted 
above tho tip, one-fi/th shorter than the front femora, its pubescence short, the tip a 
little enlarged, elongate-oval; upper half of orbital cili a black, lower half yellowish 
white and with bnsily blnck hairs below the neck 

Dorsum of thorax green w ith grayish pollen, and a rather wide, median, brownish 
coppery stnpe; abdomen green or coppery; hypopygium blackish, its lamella black 
(Fig. 44), rounded with a distinct petiole and a very long acute point extending back- 
ward from its upper edge, fringed on outer edge with long yellowish hairs. 

Front coxa yellow, sometimes a little darkened at extreme base on outer surface 
and with a few black hairs and long bristles; middle and hind coxa block with narrow 
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yellow tips; all femora and tibiae yellow, all tarsi yellowish at base, black from tip of 
first segment, plain, with only a few minute spines below; all femora with a few rather 
short yellowish hairs below; length of anterior femora as 54, of their tibia as 52; 
length of middle tibia as 79, posterior as 98; segments of anterior tarsi as 18-6-5-4r-6; 
of middle pair as 32-18-15-10-10; of posterior pair as 24r-31-21-15-10 Calypters 
and halteres yellow, cilia of former black 

Wings grayish; third vein straight; last section of fourth vein from the cross* 
vein to bend as 40, from bend to apex of wing as 29; cross-vein nearly perpendicular 
to the axis of wing; fourth vein reaching the wing margin before the apex of the wing, 
scarcely parallel with third at tip. 

Types — Described from four males, taken by C. H. Curran, July 5 and 9, at 
Cold Spring Harbor, Long Island, New York. 

P. fratemus is one of three forms with the arista enlarged at the tip. 
The first, clamculatus Loew, was described in 1866, the type being taken 
just across Long Island Sound from where these specimens were taken. 
According to Loew’s description claviculaius differs from fratemus in 
having the wings blackish and the hypopygial lamellae with a filament 
attached to the side at the base. Dr. Aldrich described discifer in March, 
1902, from specimens taken on the island of Granada, West Indies, and 
this must have the hypopygial lamellae much as m fratemus, but differs 
in having the antennal arista longer than the anterior femora. In 
fratemus the arista is to the front femora as 44 to 54. Dr. Aldrich also 
states that the bend in last section of fourth vein is very obtuse and at 
its middle, while the bend in fratemus is quite sharp and considerably 
beyond its middle. All three species may prove to be the same, but I 
scarcely think it possible. 

Paradius sordidus, new species 

Length, 3.1 mm. 

Male — Face in the middle as wide as third antennal segment, one and one- 
half times as wide above, silvery white, Buture near lower port, making the lower 
part about as long as wide, rounded below; palpi small, black with the hairs mostly 
yellow; front blue-green with considerable white pollen; antenmo (Fig. 45) yollow, 
third segment with apical two-thirds brown, pointed at tip, one-third longer than 
wide, arista inserted near the middle, with long pubescence; occiput green, white 
pollinoBe; lower orbital cilia white. 

Dorsum of thorax brownish green with blue reflections, its pollen white, giving it 
a somewhat spotted appearance; pleura wholly black with green reflections, thickly 
white pruinose; acrostical bristles rather long, in two rows; dorsocentrals five in a 
row. Abdomen bronze-green, with white pollen and blade hair, last segment black, 
small, covered with white pollen; hypopygium (Fig. 46) black, the small peduncular 
segment reddish brown, the outer lamella) moderately large, yellowish brown and 
rounded on apical margin, the inner appendages small, yellow. 

All coxa, femora, tibia, and the front tarsi wholly yellow; front coxa with black 
lair and four large bristles near tip; all femora with short hair below; front tibia with 
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three rather large bnstlee on upper anterior, and two on upper posterior edge, also a 
row of black bristly hairs on upper anterior edge; upper surface of posterior tibiae 
with two pairs of large bristles on basal half, a pair of sma.II ones near base, the apical 
halffWith three large bristles, besides two at tip, lower anterior edge with one mod- 
erately large bristle near apical third; upper surface of middle tibiae with a pair of 
small bristles near base, a pair of large ones at basal fifth, and four large single bristles 
on apical three-fourths, also four at tip, below with one large bristle at apical third of 
lower posterior edge; front tarsi with a row of bmtle-like hairs below, the one at base 
as long as diameter of segment; middle tarsi with a bristle below at base, which is 
twice as long as diameter of segment; middle and hind tarsi yellow, appearing quite 
brown toward apical end; length of front tibia as 54, middle as 69 and posterior as 
103; segments of front tarsi as 20-10-8-6-5; of middle as 36-21-19-11-8; and of 
posterior as 26-36-24-17-8 Calypters and halteres yellow, cilia of the former black. 

Wings grayish; third vein only slightly bent back at tip; last section of fourth 
vein abruptly bent beyond its middle, arched so as to make the apical part concave 
posteriorly; last section of fifth vein much curved, ending in a notch m hind mar gin 
of wing, its length as 17, cross-vein os 15; anal angle of wing rounded, but quite 
prominent. 

Holotyph. — Male, taken m February or March, 1931, at Santa Fmilm., Pochuta, 
Guatemala, by Dr. J. Bequaert. 

This form is near vindis Van Duzee and coxalis, new species. It 
differs from coxalis in having the posterior edge of the pleura wholly 
black, third antennal segment only one-half longer than wide, and the 
hypopygial lamellae somewhat different. From vindis it differs m having 
the dorsum of the thorax dull, in having no distinct velvety black stripe 
above root of wing, and in having only a short peduncular segment to the 
hypopygium. 


Paracliua angusticauda, new species 

Length, 3 mm. 

Maud — Face narrow below, about as wide as third antennal segment at the 
antennao, shining green above, silvery white below this green, which extends down 
about as far as the width of front which is also shining green; palpi small, black; 
antennae (Fig 47) wholly block, the third segment rather large, straight above, 
rounded below and a little pointed at tip; arista dorsal, short pubescent on basal 
half, pubescence longer on apical half; lower orbital cilia dark yellowish. 

Thorax green, dorsum shining and with a median coppery stripe on the anterior 
two-thirds; pleura white pruinose. Abdomen green, covered with white pollen and 
black hair, hairs on the sides and venter a little yellowish, the last segment wholly 
white pollinose; hypopygium (Fig. 48) black (its base and the small peduncular seg- 
ment a little reddish brown) , rather long and slender, outer lamellffl brown or yellowish 
brown with short yellow hairs, oval, twice as long as wide, inner appendages compris- 
ing a pair of Bmooth, yellowish, curved, horn-like organs. 

Front coxsb yellow, distinctly blackened at base for a short distance, with rather 
long and ab undant black hairs and five bristles, four at tip and one on outer anterior 
edge; middle and hind coxm almost wholly black; trochanters, femora, and front and 
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middle tibise yellow, hind femora black above at Up; hind tibiae black with a narrow 
yellow line above between the rows of large bristles, but m certain lights the anterior 
surface appears a little yellowish; all tarsi black or brown almost to their base; front 
tibue with three large bristles above, one at basal third, one at the middle and one 
beyond apical third, between them are a few short bnstlc-like hairs, no bristles below; 
middle tibia with four pairs of bristles above, besides those at tip and a large bristle 
at the middle below; hind tibiae above with four bristles on each edge, besides those 
at tip; below with arow of rather long, bnstle-hke hairs on anterior edge, hind femora 
with rather long hair both above and below; last segment of front tarsi a very little 
widened; hmd tarsi a little thickened and with rather dense long black hair; length 
of front tibiae as 40, middle pair os 68, and posterior ones as 86; segments of front tarsi 
as 19-7-5-4-6; of first three segments of middle tarsi as 33-20-18; of posterior tarsi 
as 27-33-28-18-10 Calypters and hal teres yellow, the cilia of the former black 

Wings gray, very slightly tinged with brown, especially in front; third vein nearly 
straight; last section of fourth vein gently bent considerably beyond its middle, 
arched so as to be a little concave posteriorly; last section of fifth vein slightly curved, 
its length as 23, cross-vein as 12, and at right angles with fourth vein; wings narrower 
than usual, but the anal angle a little prominent, the wing being of somewhat equal 
width 

HoiiOtypb — Male, taken m March or April, 1931, at Moca, Guatalon, Guate- 
mala, by Dr J Bequaert 

Parachu8 angusticauda is very much like elongaius Van Duzee, from 
St. Vincent, West Indies, but that species has the hmd coxae yellow, a 
little black at the base; hind tibie yellow; middle tibise with two 
bristles below, front tarsi largely yellow, middle tarsi black from the tip 
of the first segment, wings with bend in last section of fourth vein abrupt, 
broadly rounded, at the middle of the last section of the fourth vem, 
the apical part considerably concave posteriorly and the first two seg- 
ments of hind tarsi are as 27-15; in angusticauda the first two segments 
of the hmd tarsi are as 27-33. It is possible that the third segment in 
dongatus was broken off, as the length of only two segments was given, 
but the second segment of the hind tarsi is sometimes much longer than 
the first in this genus, often very nearly equal, but usually the second 
segment is much the longer. 

Sarcionus obtusus, new species 

Length, 4 mm. 

M al e. — Face fully as wide in the middle as width of third antennal segment, a 
little wider above and below, silvery white, lower part slightly longer than wide, 
rounded below; palpi yellow with black hour; proboscis black; antenna (Fig. 49) 
yellow, the third segment mostly blackish, obtusely pointed at tip, about as long as 
wide, arista inserted near the middle, feathered with long hairs; front and occiput 
green, thickly white pollmose; orbital cilia black, about sue of the lower cilia on each 
side yellow, a black bristle near the lower end of the posterior orbits. 
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Dorsum of thorax and soutellum dark, shining green with a little white pollen 
along the front; aerostical bristles large, m two rows; dorsocentral bristles six in each 
row; soutellum with one pair of large bristles and a long huir outside of these on the 
margin; pleura wholly black, with green reflections and white pollen. Abdomen black 
with slight green reflections, spots of white pollen on the sides of the segments; hypo- 
pygium black, the inner appendages and lower edge yellow, with a short reddish-brown 
peduncular segment, its lamella with the apical part whitish, nearly oval m ou tline 
with mixed pale and black hairs on the edge, its petiole a little yellowish (about like 
that of Parading ohscurus V an Duzee, Bull. American Museum of Natural History, 
LXI, Art. V, p. 206, Pig. 49). 

All coxse, trochanters, femora, tibiae and front tarsi yellow; front coxae with black 
hairs and bristles; middle and hind coxae a very little blackened at base; last segment 
of front tarsi brown; middle torsi yellow, becoming brown toward the tip; hind tarsi 
almost wholly black; femora nearly bare below; front tibiae above with one pair of 
bristles near basal fourth, one bristle beyond the middle and a pair near the tip, no 
bristles below, but with a long wavy hair below at tip; middle tibiae with five long 
stout bristles at tip and one slender one below at tip, and two huge bristles on lower 
middle third, above with five on basal two-thirds, besides three small ones near base; 
posterior tibiae with four large bristles on upper posterior and three on upper anterior 
edge, none below; length of front tibiae as 66, middle as 126, and posterior as 129; 
segments of front tarsi as 40-20-13-7-7; of middle as 60-32-21-13-8; of posterior 
pair as 30-60-30-19-9. Calypters and halteres yellow, cilia of farmer black. 

Wings grayish, slightly darker toward the front, the root of the wing yellow; third 
vein bent backward a little at the tip; last section of fourth vein abruptly bent at the 
middle, curved so as to be concave posteriorly; last section of fifth vem curved, equal 
to the cross-vein m length. 

Tram — Holotype, male, taken in March or Apnl, 1931, at Moca, Guatalon, 
Guatemala, by Dr. J. Bequaert. 

Of the described species of Sardonus this would come nearest ro- 
tundzcomis Van Duzee, but that species has black palpi, third segment of 
antennae broadly rounded at the tip, lateral and inferior orbital cilia 
white, bend in last section of fourth vein a little before its middle, and 
the last section of the fifth vein about one-fifth longer than the cross- 
vein. 

Pelastoneurus abbreviates Loew 

Mr. C. H. Curran took many specimens of what I have been 
determining as dbbrematus, and I find that the long pale hairs on the tips 
of the inner hypopygial appendages (Fig. 50) are branched. Mr Cur- 
ran’s specimens were taken at Cold Spring Harbor, Long Island, N. Y., 
in June and July, 1930. I had not noticed the branching of these hairs 
before and Dr. Loew does not mention them in his description, which 
was made from specimens taken at New Rochelle, N Y., nearly across 
Long Island Sound from where these were taken. As they agree well 
with his description in other respects they are no doubt correctly 
determined. 
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Pelastoneuras bequaerti, new species 

Length, 3.6-4 mm. 

Male. — Face rather narrow, wholly silvery white when viewed from in front, 
the upper part yellowish brown when seen from below, its suluro near apical third, 
rounded. below; front dark green, covered with white pollen; palpi small, yellow, with 
the hair mostly black; antenna yellow, third segment blackened at tip, about as long 
as wide, tip a little rounded, arista feathered with long hairs; lower orbital cilia 
white. 

Dorsum of thorax and scutellum shining, very dark blue-green; the velvety 
black stripe above root of wing distinct, the silvery pollmose spot at the suture 
large; humeri shining black; pleura black, whito pnunose. Abdomen shining black 
with black hour and spots of white pollen on the aides of the segments; hypopygium 
(Fig. 51) black, with long yellow appendages below, which moke it appear yellow 
below, its lamella yellowish white with a brown apical border, hairs on the edge yellow, 
rather stiff but not very long, disk with minute white hairs. 

All coxae yellow, middle pair blackened on basal half of outer surface, front pair 
with nmn.ll black hairs and about seven bristles, five across the tip and two on outer 
anterior edge, the upper one smaller and above the middle; femora and tibiffi yellow, 
hind tibisB dark at tip; front tibiffi with two very slender bristles above, one at the 
middle and one near tip, its length as 70; they have no bristles below; middle tibiffi 
with two bristles below on middle third of anterior edge; hind tibiffi with a row of stiff 
black hairs below, which do not reach base or tip; middle and hind tibiffi with the 
usual large bristles above; front and middle tarsi yellow or yellowish brown, darker 
toward their tips; hind tarsi almost wholly black or dark brown; segments of front 
tarsi as 42-17-14-9-8; of middle as 46-31-13-14-8; of posterior pair as 43-63-27-19- 
1 1. Calypters and halteres pale yellow, the cilia of the former black. 

Wings dark gray; third vein nearly straight; last section of fourth vein bent 
beyond its middle, its tip close to tip of third, the apical part concave posteriorly, from 
the cross-vein the bend as 52, from bend to tip as 42; last section of fifth vein curved 
and partly represented by a fold in the wing, which ends in a notch in the hind margin 
of the wing, its length as 22, cross-vein the some length 

Female — Color about as in the male; third antennal segment as long as wide; 
face wider than in the male, but narrow for a female, its pollen os in the mole; palpi 
and proboscis yellow; femora and tibiffi paler yellow than in the male, tarsi colored as 
in the male; fore tibiffi with three slender bristles above; middle and hind tibim with 
their hair and bristles about as in the male; lost section of fifth vein straight, reaching 
half-way to wing margin, which is not notched, being scarcely indented; otherwise 
about as in the male. 

Types. — -Described from four males and one female, all takon by Dr. J. Bequaert, 
m March and Apnl, 1931, at Moco, Guatalon, Guatemala. 

P. bequaeiii is separated from versicolor Van Duzee, from Cuba, by 
the hypopygial l am e llae being yellow and the margin of the lamellae being 
evenly rounded, not jagged. In versicolor the l amellae are jagged and 
bristly on the apical margin and almost wholly black, an d als o the third 
antennal segment is twice as long as it is wide. 
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Pelastoneurus minutus, new species 

Length, 2 5 mm ; of wing 2 mm 

Male — Face rather wide, wholly opaque, being wholly covered with brown 
pollen, its suture near apical fourth, lower part a little wider than long, rounded below; 
front bright violet with a little brown pollen above the antenna; occiput green, a 
little dulled with brown pollen; palpi black; antenna yellow, third segment yellow at 
base, but mostly brown, rounded at tip, arista feathered with rather short hairs; 
orbital cilia wholly black. 

Dorsum of thorax and scutellum covered with thick brown pollen, which leaves 
two rather wide, shinmg violet stripes, one each side of a brown polknose stripe, in 
which the acrostical bristles are inserted; scutellum bright violet in the middle; 
sides of the dorsum of the thorax green. I cannot see any black velvety stripe above 
root of wing or silvery spots on the sutures Abdomen green with bronze reflections, 
black hair and spots of white pollen on the sides of the segments; hypopygmm of the 
usual size, black, its outer lamellae ore mostly concealed by the legs in the type, but 
appear to be rather n mn.11 and wholly block with black hn.ir 

Front cox® yellow, largely blackened on basal half of outer surface, wholly 
yellow on inner side, their hair black, bearing three black bristles m a row from the tip 
upwards; all femora, tibise and base of all torsi yellow; no long hairs on lower surface 
of femora; front tibice with one large bristle on posterior side beyond the middle, 
their length as 47 and about one-fourth longer than their tarsi; middle tibise on upper 
surface with a pair of large bristles at basal fourth, one bnstle beyond these and 
another just beyond the middle, no bristles below, their length os 69; segments of front 
tarsias 13-7-6-5-7; of middle pair as 25-17-14-8-7; of posterior pair ns 22-33-24-14- 
10. Calypters yellow with black cilia; halteres black 

Wings dark grayish, almost brownish; last section of fourth vein bent before its 
middle, its tip close to tip of third vein, veins brown 

Type — Described from one male, taken October 26, 1916, at Baraland, Mobile 
Co., Alabama. 

Pelastoneurus minutus comes nearest to aunfacies Van Duzee It 
has the face brown polhnose, not at all yellow, the suture of the face is 
near the middle in aunfacies and at the apical fourth in this. In minutus 
the front tibiae are about one-fourth longer than their tarsi, while in 
aunfacies the tibiae and tarsi are of nearly equal length. 
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A SECOND BARN-DOOR SKATE, RAJA STABULIFORIS , WITH 
PECTORALS NON-ADHERENT TO THE HEA D 

By E. W. Gudger 

It is interesting to note that two specimens of the same skate, 
having exactly the same type of abnormality, have been captured in the 
same general locality, Woods Hole, Massachusetts, by the same collector, 
Mr. Robert A. Goffin of the Bureau of Fisheries station. Moreover, 
both fish are males. The first was taken in 1924 in a fish-trap in Menem- 
sha Bight, east of Gay Head in Vineyard Sound. The second was cap- 
tured with an otter-trawl on December 1931, about 20 fathoms down and 
about 25 miles southwest of Nantucket Island. The first specimen is in 
the collections of the U. S. National Museum at Washington. With the 
permission of the officials of the Bureau of Fisheries, the second speci- 
men was presented by Mr. Goffin to the American Museum, and is now 
in my keeping. 


The First Deformed Skate 

The first specimen (1924) was identified by Mr. Lewis Radcliffe 
and was described by him in an article published in Natural History in 
1928. 1 It will be well briefly to redescribe this first specimen, shown 
herein in dorsal and ventral views in figures 1 and 2, in order that 
direct comparisons may be made of it with the present specimen. 

As the figures show, it is an immature male with the pectorals 
separated from the head by deep and wide notches. The complete 
measurements of this specimen will presently be set alongside those of 
the second fish. Here it is enough to Bay that the fish shown in figures 
1 and 2 is 20.5 inches long over all, and 12.75 inches wide; while the 
length of the head, from tip of snout to the midpoint of line joining the 
bases of the right and left notches, is 5.25 inches. The right notch is 
slightly deeper than the left — 5.5 inches right and 5.25 inches left. 
From this, and from the figures, it is seen that the fish is slightly asym- 
metrical. This as ymm etry is even more plainly seen when one considers 
the relative position of the gill-slits as shown in figure 2. On the left 

1 Radali£Fe J Lewi b , 1928. 'A Barn-door Skate {Baja si abuhfon * ) with Abnormal Pectoral Fms.' 
Nat. Hist* XXVIII, pp. 58-68, 7 text-figs. 
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side two slits are shown anterior to the notch where head and pectoral 
meet, while on the right there are three slits above the notch. Other 
than in these points named, this young ray seems entirely normal. 



Fig. 1. Dorsal aspect of Raja atabvkforia (No. I) from Woods Hole The head 
and pointed pectorals are separated by wide notches, that on the right being deeper. 

Attar Badcliffo, 1028. 

Fig. 2. Ventral view of abnormal barn-door skate No. I. The right-hand notch 
has three gill-shts above it; the left notch has but two. 

After Badohffe, 1928. 

The Second Malformed Skate 
The second ray is shown in both dorsal and ventral view in figures 
3 and 4. It is also an immature male, as the very small claspcrs indicate, 
and is in the same stage of development as is the preceding It measures 
19 inches over all, and 12.25 inches in oxtreme breadth. The head from 
the extremity of the snout to the midpoint of a line joining tho notches 
is 4.75 inches long. Like fish No. I, the right-side notch is doepor than 
the left — 5 25 inches compared with 4.9. 

Not so apparent as the wide notches between head and pectorals, 
but even more interesting, is the number and position of the gill-slits. 
On the left side there are five, decreasing somewhat uniformly in size 
from front to rear, the fifth being only about half as wide as the first. 
Unlike those of the first specimen, which has two gill-clefts anterior to 
the notch, all these are located well behind the notch on the left side. 
Those on the right side, however, are only four in number, and two of 
these are located above the notch, the third slightly below the base of 
the notch, and the fourth well behind this. Slits one and two on the 
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right side are about of a size, and only about half the size of slit number 
three; the largest, number four, is also about equal in size to numbers 
one and two. Most remarkable of all is the fact that, in the hinder wall of 
gill-slit number four, there is the rudiment of the last (fifth) right gill-slit. 
The opening is there, as may be seen m figure 4, about one-third as wide 
as is that of gill-slit number four. This slit ends m a blind sac about one- 



Fig. 3. Dorsal view of barn-door skate No. II from Woods Hole. The ab- 
normality is identical with that of specimen No. I, the right notch being deeper. 


fourth inch beneath the surface. It should be noted before leaving these 
structures that the right gill-slit of fish No. I is of about the same size 
and width as right gill-slit three of the present specimen. 

The base of the notch on the left side of specimen No. II is 4.9 in. 
from the end of the snout, while the first gill-slit on that side is 5 in. 
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from the same pomt. The base of the right notch is about 5.25 in. from 
the tip of the snout, and the first gill-slit is about 4.9 in. from the same 
point of reference. Gill-slits number two are about the same distance 
from the tip of the snout, and are about opposite each other (see Fig 4). 
The gill-slits on the right seem nearer the tip of snout because of the 
deeper cleft on that side. 



Kg. 4. Ventral aspect of ray No. EL Two right gfil-dits are above the notch, 
the third is even with it, the fourth and the included fifth are below. On the left all 
five are well below the notch. 


Other than in the matter of the notches on the right and left sides of 
the head, the relative size of the gill-clefts, and particularly in the 
matter of the rudimentary fifth slit on the right, this second young speci- 
men of the barn-door skate seems normal. 
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In the table the relative measurements of the two specimens are 
contrasted. Ray No. I is Radcliffe’s specimen, while No. II is mine. 
The measurements are all made in straight lines and recorded in inches. 


Measurements op Rats with Non- Adherent Pectorals 


Ray Number 

I 

n 

Length over all 

20 Sim 

19 Oin. 

Length body proper (snout to hinder edge vent) 

9.8 m. 

9.4 in. 

Length tail (hinder edge vent to tip) 

10 7 in 

9 6 in. 

Length snout tap to midpoint of line joining notches 

5 25 in. 

4 75 in. 

Length snout tip to right-side first gill-slit 

4 9 in. 

5.00 in. 

Length snout tip to left-side first gill-slit 

4 7 in. 

4 9 in. 

Length right horn of pectoral to base of deft 

8 0 in. 

2 75 in. 

Length left horn of pectoral to base of deft 

2 75 m. 

2 4 in. 

Width over all 

12 75 m. 

12 25 in. 

Width head at bottom shallow deft 

3 25 in. 

3 25 in. 

Width between eyes 

1 0 in. 

0 9 in. 

Width tip to tip horns of pectorals 

7 25 m. 

7 1 in. 

Width tip to tip pdvics 

5 6 in. 

5 Sin. 

Depth snout to base right notch 

5 5m 

5 25 in. 

Depth snout to base left notch 

5.25 in. 

4 9 in. 


Historical Notes 

There is a rather extensive literature of this pectoral abnormality m 
skates and rays. This goes far back, even to the earliest printed works 
dealing generally with fishes— those great folios in which were laid the 
foundations of the natural history of fishes. However, this is not the 
place to figure and describe, or even refer to the bishopfish, monkfish, 
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or pnestfiBh of Belon (1551), Rondelet (1554), Gesner (1558), and 
Aldrovandi (1613 and 1640). Some of these figures show the influence of 
mythological ideas, but were undoubtedly based on such malformed rays 
as are figured above. Such no doubt is that shown m figure 5, though it 
has plainly been manipulated by hand and dried to form the monster 
as portrayed by Aldrovandi I have seen present-day manipulations 
produce comparable apparitions Some day I hope to bring a large 
number of these figures together, as an interesting chapter m the history 
of ichthyology. 

In modem ichthyological literature there is a large list of such terato- 
logies! specimens extending from 1810 to 1932. Thus far, I have accumu- 



Fig 5 The prieatfiah A malformed, hand-manipulated, dried ray with which 
the artist took many liberties m his drawing 

After Yltltcn andi, 1013 


lated 35 in my file marked “ Malformed Rays ” Close search through the 
literature will undoubtedly bring others to light. I hope some time to 
bring together all these modem accounts with their interesting figures 
in an article covering the field thoroughly. To do so now is beyond the 
purpose of this short article. However, it may not be out of place to give 
three short references, in order to make a historical setting for the mal- 
formations of the bam-door skate. 

Present-day knowledge of these monstrous forms began with an 
account of such a ray taken on the coast of Sicily and described in 1810 
by that strange genius, Constantine Rafinesque-Schmaltz. 1 He thought 
it was a distinct genus and gave its characters as follows (free transla- 


YRafineaQue-Schmalt*, C S 1810 * Iadioe d'lttiologia Silicuma ' M sauna (Cepkaleuthurui, p 81 ) 
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tion) : “ Head free and separated from the lateral wings; eye and spiracles 
united [near to each other] and situated on the side of the head; two 
fins above the tail, none at the extremity.” Then he adds: “This genus 
is most remarkable because of the characters exhibited by its free head, 
which in all other genera is united to the lateral or it may be pectoral 



Fig. 6. Propterygta hypostica, a so-called new genus and species of ray. Here a 
second split has divided each pectoral fin into an anterior horn and a posterior fin. 

After Otto, 1821 
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wings [fins].” He names his form Cephaleuiherus macidatus, and notes 
that its head is pointed and that the lateral fins are also pointed. He un- 
fortunately gives neither measurements nor figure. 

The next describer was the Breslau naturalist, A. W. Otto, 1 who in 
1818 obtained from a fisherman at Edinburgh one of the most greatly 
malformed rays ever figured and described. As may be seen in figure 6, 
this differs markedly from our two Woods Hole specimens. First there is 
the normal split between the head and pectorals; then in some way not 
dear the fins have become split again to form two forward-pointing 
anterior horns and the two lateral wings. Otto also thought that he had 
a new genus and species, which he named Propterygia hypostica. His fish 



Fig 7. Hieiopteia abredonensis, the Aberdeen pneatfiah. It has the some type 
of abnormality as that found in the Woods Hole specimens. 

After Fleming, 1841, 

was small — 18 inches long (equally divided between body and tail) and 
13 inches wide. His figure was evidently made after the specimen had 
become dried. 

The next specimen to be figured and described (so far as I can find 
out) dates twenty years*, forward. In 1841, Flemming 2 described, also 
from Scottish waters, a teratologies! ray which he thought was a new 
genus and species, and which he called Heiroptera abredonerms (the 
priest-winged fish from Aberdeen) . This is shown as figure 7 herein. It 
is very like the two Woods Hole fish, and needs no further description 

’Otto, A W, 1821 *Ueb«r erne neue Roche (Propteryaia hypoitica ) etc Nova Acta Acad Leo- 
poldino-Carolms, X, pp 118-121, 2 plates 

'Flemming, Joh n 181 1, * Description of a Species of Ray New to the Bntiih Fauna ' Edinburgh 
New Philos Journ , XXXI, pp 235-238, 2 plates 
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From this time on, the literature becomes too voluminous and com- 
plex to be covered satisfactorily m this short article. It is my intention 
later to collect and present it in definite form with all the interesting 
figures to show how, only after a period of 75 years, the matter was 
thoroughly cleared up — by Theodore Gill in 1896. 

How This Condition Comes About 
The explanation is to be found in the embryology of the skate. The 
skates and rays are highly specialized forms of the great group Elasmo- 
branchii — forms which have evolved beyond the sharks by developing 
modifications for bottom-hving. To this end the round body of the 
shark has become flattened, the pectorals have become enormously en- 



Fig. 8. The angel shark, Rhina squaiina, an intermediate form between shark 
and ray. Note the permanent notch between pectorals and head. 

Aftea Boulanger, 1904 

larged and have become adherent to the neck and head region. In this 
process, the gill-openings have been forced from a lateral to a ventral 
position. In the angel shark, Rhina squaiina , is found an excellent con- 
necting link. In it, as may be seen in figure 8, the body is much flattened, 
the gill-slits are on the ventral surface, and the pectorals (also the pelvics) 
have become greatly enlarged. However, the pectorals are not yet 
adherent to the head, but are separated from it by conspicuous notches. 
These are morphologically identical with the notches that separate the 
“wings” from the head of the specimens of Raja stabuliforis from Woods 
Hole. 
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This matter will be made clearer by study of figure 9, which was 
drawn from the larval form of the sting-ray, Dasyatis say. This baby 
ray I cut from the uterus of the mother at Beaufort, N. C , many years 
ago In this Caesarean operation the head was unfortunately tom off. 
However, there are left the pectorals, widely divergent from the head- 
stalk. Since this specimen was collected, I have gotten fairly complete 
sets of stages for other rays, and have personally found, what is of course 
well known, that in its development the baby ray “climbs its own 



Fig 9 Larval form of sting-ray, Dasyabs say, m intermediate stage of develop- 
ment between shark and ray. Hie head is lacking but the fins have not yet grown 
fast to the head-stalk The yolk-stalk is still present and is shown on the left. 

ancestral tree,” and in doing bo goes through a number of shark stages. 
As the larval ray grows older, it becomes less shark-bke and more like a 
ray, passing through the stages shown in figures 9 and 8. From this it is 
clear that the specimens of the barn-door skate described herein are 
cases of arrested development, of fixed larval forms, directly comparable 
to the perennibranchiate urodeles among amphibians. 
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NEW FOSSIL MAMMALS FROM THE DEEP RIVER BEDS OF 

MONTANA 

By W. D. Matthew 1 and C. C. Mook 
Part I. OCCURJIENCE 
By C. C. Mook 

The Deep River Beds of Montana were discovered by Grmnell and 
Dana in 1875, and named Deep Creek Beds. Later the names Deep 
River and Smith River were applied to the same senes, and the name Deep 
River has been generally adopted. In 1878, Cope placed them strati- 
graphically as the base of the Loup Fork Beds. Later he placed them be- 
low the Loup Fork and above the John Day horizons, as understood 
at the time, and called them Ticholeptus Beds. 

In 1893, Scott described additional material and recognized two 
distinct levels, an older one, equivalent to upper John Day, and an upper 
which was Cope’s Ticholeptus Beds zone. E. Douglass in various con- 
tributions from 1899 to 1909 recognized the same division. In 1899, 
W. D. Matthew assigned part of the Deep River Beds to the lower part 
of the Upper Miocene. 

The geological character of the country in which Deep River sedi- 
ments and their included fossils are found necessitates great care in 
making correlations The beds are exposed in isolated blocks along the 
Deep River, or Smith River, between White Sulphur Springs and Fort 
Logan, Montana. Exposures also occur south of White Sulphur Springs, 
some distance from the river. These isolated blocks are fault blocks. 
One may follow a creek bed through the Deep River sediments for a 
short distance in almost any direction and find a sharp fault contact 
with Palaeozoic or older rocks. The faults appear to extend across the 
country in several directions, and the faulting has broken the country 
up into a rough checker-board pattern. The vertical component of 
movement in a large series of blocks must necessarily have been unequal, 
and erosion operating after faulting would leave various stratigraphic 
levels at the same topographic level. As the Deep River Beds do not 
vary to any great extent lithologically in the vertical direction, great 


lPoothomous. 
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care must be exercised in comparing life zones in blocks whose nearness 
to each other and lithologic similarity might suggest exact correlation. 

The specimens described by Doctor Matthew in Part II of this 
contribution were collected by Coleman S. Williams and C. C. Mook in 
1925. They were found in a fault-block of Deep River sediments east of 
Smith River (Deep River) about seven miles southeast of Fort Logan, 
Montana. In the same block, within a few hundred yards of the speci- 
mens described, and at the same level, were found Merychippus, 
Mookomy8 aMifluminn, Merychyus , Cyclopidiusf, Drornomeryx, AUv- 
camdus, Promerycochosrus, and a number of other artiodactyls. 

This fauna would indicate the upper rather than the lower of the 
two zones recognized by Scott and Douglass, but might be slightly 
higher or lower. In any case they may be considered as in the lower 
part of the Upper Miocene, or Middle Miocene. 

Past H. DESCRIPTIONS 
By W. D. Matthew 

Brachyerix macrotia, 1 new species 

Type. — Amer. Mua. No 21335, a skull from the Deep River Miocene of Montana. 
Collected by C. C. Mook and C S. Williams, 1925, near Fort Logan, Montana. 

Diagnosis. — Two upper molars, M 1 quadrate, M 2 reduced and triangular. P 4 
with large, sub trigonal, nearly conical anteroextemal cusp, large crested internal heel 
and posteroexternal crest P* much reduced, small and simple, two-rooted, with 
longitudinally Greeted crown; two alveoli in front of P* were probably far one small 
two-rooted premolar. Premaxilla unknown. Postpalatal region short, the basi- 
sphenoid expanded into a large nearly complete ossified bulla extending anteriorly 
considerably in advance of the artioulation of the lower jaw, posteriorly covering 
over a comer of the basioccipital, while medially the two bulls ore separated by a 
straight narrow channel continuous with the posterior narial gutter, which is much 
smaller and more constricted than in Erinaceus. From the posteroexternal angle of 
this bulla, a high continuous crest extends directly backward to the paroocipital 
process. Thu crest apparently represents the mastoid process, and the mastoid 
exposure is almost wholly lateral instead of being posterior as in Ennaceus. The 
occiput is rather strongly pitched forward, and the occipital crest well defined and 
continuous with the posterior wing only of the lambdoidal crest, the anterior wing 
being absent. The sagittal and postorbital crests are distinct but low. The lachrymal 
foramen is internal to the orbital rim in consequence of the prominence of the pre- 
lachrymal orbital crest. The infraorbital foramen lies close in advance of the orbit; 
its position is above F*, however, instead of above the anterior end of P 4 as in Erina- 


‘Derivation, Apoxut, abort, -erix by analogy with Galanas, Proterlx [the derivation of Golem is 
ooeoure, poaaibly from some little-known Greek root connected with the Latin eririiu, a hedgehog]. 
The aperies name xafeta to the large well-calcified bulls and inferentially well developed external ear*. 
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ceus, owing to the shortened dentition in the present genus. The’muzzle evidently 
much more slender and shorter than in Ennace us, but the specimen lacks the pre- 
marallia and anterior part of nasals, so that its exact proportions are unce rtain. 



Fig. 1. Bradiyerix montanus Matthew, n sp. 

Type, skull. Amer. Mus No. 21335. Twice 
natural size. 

Upper figure, tupenor view, middle figure, lateral view, 
right Bide; lower figure, inferior view 

The dentition differs from that of Erinaceus in the lade of hypocone 
on P 4 , reduction and trigonal form of M s and absence of M®. The skull 
characters also show wide differences and quite diverse specializations. 
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The skull of Proterix of the White River does not approach this one in 
any of the points indicated above; it is a pro-erinaceid, whereas the 
present genus is a para-erinaceid. None of the European genera are at 
all near it. Dimylus has the reduced number of molars, but the pattern 
of both molars and premolars differs widely. Oalenx has three upper 
molars, and the pattern of the teeth is no nearer than in Ennaceus. 
N eurogymnurus also has three upper molars and the tooth pattern near 
that of Ermaceus. Oymnura and Hylomys show no special approach. 

The family and ordinal position of this skull appear to be beyond 
doubt. It is sufficiently excluded from Chiroptera by the character of 
the bulla and other cranial features; from Carnivora by the bulla, the 
mastoid region, reduction of zygomata, character of lachrymal, pro- 
portions of teeth, etc. ; from Primates by the teeth, zygomatic arch, 
occipital and various other cranial features. No suggestion of relation- 
ship to any other order, except Insectivora, appears m the specimen, and 
among Insectivora the only family that shows any helpful resemblances 
is Erinaceidae. In this family it must represent a diversely specialized 
phylum, not primitive and synthetic as is Protenx (which combines char- 
acters of erinaceids and leptictids), but a special early side branch from 
the Erinacemae. It is somewhat remarkable that the two 1 known Ameri- 
can erinaceids should each be represented by a single specimen and that a 
skull. No jaws or jaw fragments of either have ever been identified so 
far as I am aware. 


Soiurus angusticeps, new species 

Type. — Amer. Mus. No. 21336, a skull from the Deep River Miocene of Mon- 
tana. Collected by C. C. Mook and C. S. Williams, 1926, near Fort Logan, Montana. 

Diagnosis — Size of S aberti but with narrower skull, smaller brain-case, smaller 
and somewhat narrower tympanic bullae, upper teeth less transversely crested in 
pattern, zygoma narrower, the prezygomatic plate for the masse ter less extensive 
either backward or forward, its posteroinfenor border opposite P 4 instead of M l , 
while the crest that marks its anterosuperior margin is less prominent, and fades away 
before reaching the maxillo-premaxillary suture. Muzzle and incisors somewhat 
heavier than in S. aberti. 

This skull, uncrushed and well preserved, is very instructive in 
that it provides definite evidence as to the relations of a Miocene squirrel 
to the various modern species of the genus Sciurus and its allies. It 

iffince Doctor Matthew wrote the manuscript of this article two other American ennaoeide have 
been described The four forms are. 

Protenx loomtn Matthew, 1903, from the Upper Obgocene of South Dakota. 

MeUchxnua nnadenna Matthew, 1929, from the Lower Pliocene of Nevada. 

Metenx lotidens Hall, 1929, from the Lower Pliocene of Nevada 

Brachuerix macroti*, gen. and ep nov., described above. 


Walter Granger 
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differs from modem squirrels very materially, but in characters that one 
might expect, d prion, of a primitive ancestral type. The brain-case is 
decidedly less developed, the peculiar sciuroid specialization of the 
masseter less advanced, the bulla smaller and more normal. These 
differences underlie a variety of other structural differences that may be 
seen in the drawings. The third premolar is fairly well developed, 
whereas it is minute or absent in some species of Semi us and Tamias, 
but much enlarged m Cynomys and Ardomys. The Miocene species 
differs much more from the different species or subgeneric groups of 
Sciurus than they differ from each other. It compares on the whole 
more nearly with the large southwestern squirrels of which Sdurus 



Fig 2. Sciui us angvstxceps Matthew, n sp. 
Type, skull Amer. Mus No 21336. Natural size. 

Upper figure, lateral view, right side, lower figure, 
infenor view 


(< Otoscmrus ) abeiti is type. Yet it really affords no sound evidence for 
the view that it is ancestral to Otosciurus any more than to other groups 
of modem squirrels. It might just as well have given rise to various 
other groups or be the common ancestor of the whole genus. 

It does not appear, therefore, that this finely preserved skull gives 
sufficient evidence to warrant its being placed in the subgenus Oto- 
spermophilus. Nor does it seem to be justifiable to place it in a 
separate subgenus or genus of its own. For the differential characters 
would be almost wholly of a primitive type, differences which would 
characterize the ancestors of every subgenus of Sciui us at a corresponding 
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stage of their phyletic evolution. As all the other subgenera represent 
end-stages of sub-phyla, a subgenus erected for S. angusticeps would 
represent something different in type, a mutation as opposed to a series 
of variations. It really calls for a different nomenclature, to be con- 
sist ant, and rather than use a misleading term it is better to avoid any 
further nomenclative refinements and refer it simply to Sciurus. 

If a well preserved skull does not provide adequate evidence for 
subgeneric reference, it is obvious that the much slighter evidence of a 
lower jaw is very far from adequate. Yet Doctor Memam, following 
J. W. Gidley, has not hesitated to refer such a lower jaw from the Rattle- 
snake formation of Oregon, to the subgenus Otospermophilua. Such 
precise references of scanty material are little better than guesswork. 
They may serve to give a false impression of exact knowledge that does 
not really exist, and may be seriously misleading as to various larger 
problems. One would conclude that if one of the closely allied subgenera 
of Sciuru8 was already well distinguished at the end of the Miocene, the 
antiquity of the genus and of the family must be far greater, in due 
proportion to their structural diversity, and in fact Mr. Gidley’s d priori 
views as to the great antiquity of rodent genera and species would receive 
strong support from this kind of evidence if it were really sound. But 
it is not sound, and the far better material herein described shows in 
this instance how utterly unreliable such scantily based evidence may 
be. I may add that thirty years of practical experience has convinced 
me reluctantly, that no amount of intensive study of fragmentary and 
insufficient material will discover in that material the sufficient evidence 
that is not there. One may by concentrated research discover mare's- 
nests aplenty, but true science is better advanced by gomg out and 
getting more and better evidence, and, until that is at hand, by refrain- 
ing from conclusions that are not conclusively proved 
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SKULL CHARACTERS OF TELEORHINUS BROWN I OSBORN 1 


By Charles C. Mook 


Introductory Remarks. — In 1903, several elongated crooodilian 
skulls and jaws, with some limb bones and vertebrae, were found by Mr. 
Bamum Brown in the region southeast of Pryor, Montana, and about 
thirty miles distant from that point. 'Jhey occurred in Benton Shales of 
marine origin. 

One of these skulls (Amer. Mus. No. 6851) was described by Osborn 
in 1904 as the type of Teleorhinus browm .* A considerable number of 
vertebrae and limb bones were associated with the skull. 

The original generic description is as follows: “Cranium teleo- 
sauroid. Nasals continued forward to form roof border of anterior 
nares. Splenials prolonged into symphysis. Teeth compressed antero- 
postenorly, uniformly grooved in front and behind.” The portion of the 
specific description concerned with skull characters is as follows: * ‘Forty 
maxillary and premaxillary teeth. Premaxillary teeth straight, maxillary 
teeth recurved. 

“The skull (1000 mm.) and jaws (996 mm.) are preserved entire, 
with a larger number of the upper teeth. The skull in the upper view 
exhibits great breadth between the orbits, which are placed laterally. 
Large supratemporai fenestras. Few sutures can be made out. The 
fronto-prefrontal elements connect anteriorly with the greatly elongated 
nasals which border the roof of the anterior nares.” 

In 1900, Williston discussed American amphiccelian crocodiles,® 
and compared Teleorhinus brovmi with ,l Steneosaurus" geoffroyi , 
Pholidosaurus von Meyer, Teleidosaurus Deslongchamps, and Hypo- 
8auru8 Owen. In 1926, Troxell described the characters of Hyposaurus 
in detail, and discussed the relations of this genus 4 Comparison of the 
characters of Teleorhinus browm with those of Hyposaurus, Pdagosaurus 
and Teleidosaurus clearly indicates generic distinction. The original 
description of T. browm by Osborn was brief and has never been followed 


Y, Affinities, and Distribution of the Crocodilia No. 24 

nui browm — A Teleoeanr in the Fort Benton,’ Bull. Amer. Mus. 


•Contributions to the Oeteolo* 

Osbor n, H P. 1904, ‘T thorn 

Nat Hist., XX, Art 21, pp 289-240 

sWflhaton, 8 W. 1906, 1 American Am phnv»1n»i Qrooodflee,’ Joura. GeoL, XIV, pp. 1-17, 12 figs. 
•Troxell, Edward L. 1926. ‘Hypoeaurus, a Maxine Crocodilian,’ Amer Journ. Sol, Ser. 6, IX, pp. 
489-614il5figi 
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by a full description. The skull has been studied by the writer in con- 
nection with the preparation of a memoir on the crocodilian order as a 
whole, and many of the details of structure have been made out. These 
details are brought together in the present form because of necessary 
delay in the appearance of the complete memoir. 

Skull. Proportions — The skull is exceedingly long and narrow. The snout, 
especially, is extremely long and slender The length of the mid-line is over three 
timasi the breadth across the quadrates The length of the snout along the mid-line 
is over four times its breadth at the base. The snout narrows rapidly from the base 
forward, and its sides converge forward only to a very slight extent throughout most 
of its length The minimum breadth of the snout is immediately back of the posterior 
expansion; this minimum breadth is only one-sixteenth of the total length of the 
snout The tip of the snout is somewhat expanded laterally, and is definitely turned 
downward. The cranial table is comparatively small. 

Skull Openings — The foramen magnum was evidently small, but its outlines 
cannot be made out accurately owing to crushing of the bony elements surrounding it. 
The Bupratemporal fenestra are large, but not excessively so. They are approximately 
equal in length and breadth, and are subquadrate in outline The lower temporal 
arch is absent on each side; consequently the outlines of the lateral temporal fenestra 
cannot be made out The orbits are relatively small, and face upward, outward, and 
forward. Even before crushing it is unlikely that they faced directly outward 
as m Pdago&aurua. They are widely separated from each other. The external 
nanal aperture is comparatively broad; it is situated on the anterior expansion of 
the snout, and is broader than the entire snout at the level of its minimum breadth. 
The aperture is subcircular in outline; it is protected anteriorly and laterally by up- 
turned flanges of the premaxillaries The original description Btates that the nasals 
form the posterior borders of the aperture. This interpretation is not supported by 
the recent studies of this skull. The posterior border of the aperture appears to be 
composed of portions of the premaxillary bones. 

On the palate there is no direct evidence of a small premaxillary foramen, but the 
region is incompletely preserved, and such a foramen may have been present The 
palatine fenestra are short antero-posteriorly They extend forward past only four 
or five pairs of maxillary teeth. The posterior borders are incomplete, but broken 
edges of the pterygoids indicate that they probably did not extend very far back. The 
internal narial aperture and the bones surrounding it ore not preserved. 

Skull Bonks. — The sutures of the skull can be made out m only a few places; 
consequently a detailed description of each of the skull elements is impracticable. 
Some of the sutures can be made out, however, and other characters give clues to the 
identification of certain bones, so many of the bones may be described 

The nasals were stated m the original description to comprise part of the pos- 
terior border of the nnnal aperture. The adhering matrix hna recently been cleaned 
from the anterior portion of the snout, and the relations of tirsaIb and premaxillaries 
can now be made out with certainty. The posterior border of the nnwa.1 aperture is 
composed of premaxillary bones and not of mmgla The nasala do, however, extend 
for forward and enter into contact with the premaxillaries. 

The ns s a ls are extremely long and slender. They extend forward to about the 
level of the sixth maxillary teeth. They extend forward along the mid-line for a 
distance slightly greater than two-thirds of the total length of the snout. 
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The premaxillariea send bock elongate posterior processes that overlap the 
TiA«a1s somewhat. They extend backward to a level midway between the seventh 
and eighth maxillary teeth. The overlap is about 33 millimeters in length, and for this 
distan ce the na sal s are separated from the maxillaries by these processes of the 
premaxillariea. The premaxillariea surround the external rm.n a. 1 aperture, anrf farm 
the entire anterior expansion and downward projection of the snout 

On the palate the premaxillaries do not extend very far back, only to the level 
of the fourth maxillary teeth The pr emaxin n- mayiTlar y suture on the palate is simple 
in outline, the two premaxillaries forming a symmetrical wedge, with concave external 
borders, between the anterior ends of the maxillaries . Four alveoli are present in each 
maxillary. These are arranged in a slightly curved, but nearly transverse, row. The 
first three pairs depart very little from a direct transverse arrangement, but the 
fourth pair is slightly posterior and decidedly external to the others. The first, or 
median, alveoli are the smallest, the others are subequal in size 

Posterior to the second premaxillary teeth is a pair of deep pits which lodged 
mandibular teeth; a second pair of shallower pits lies external to the first pair, and a 
pair of external grooves is postero-extemal to these. There are no alveoli along the 
lateral borders of the premaxillaries; consequently there are diastema ta between the 
premaxillary and the maxillary teeth. 

Each maxillary appears to contain thirty-eight alveoli; it is possible that this 
number should be reduced to thirty-six, owing to the incompleteness of the alveolar 
borders at some points. The maxillary alveoli for the anterior three-fourths of the 
series are subequal m size, and are essentially equidistant from each other. The last 
eight or nine alveoli are smaller and closer together. All of the alveoli are complete in 
themselves, there being no suggestion of an alveolar groove In the anterior portion 
of the series the distance from the center of one alveolus to the center of the next is 
equal to the height of a fully erupted tooth from base to tip. The alveoli indicate that 
the teeth were curved, and that they extended outward, forward and downward. 
Each alveolus is surrounded by a low crater-like wall, or run 

The two maxillaries meet on the mid-line of the palate from the level of the fourth 
to the vicinity of the level of the twenty-second maxillary teeth. The anterior por- 
tions of the maxillo-palatine sutures are not distinctly preserved in the specimen, 
but they appear to meet at or near the level of the twenty-second maxillary teeth. 

The region of the palatine and pterygoid bones is not well preserved in the speci- 
men, making a dean-cut interpretation of this important region impossible. It is 
quite likely, however, that the internal nanal aperture was situated rather far forward, 
perhaps between the posterior portions of the palatines 

Mandible. — The mandible is long and slender The symphysial and post- 
symphysial portions are about equal in length. The dentary bone occupies over two- 
thirds of the total length of each ramus. The jaw is extremely shallow vertically, and 
the tip is slightly expanded laterally. The symphysis extends back to about the level 
of the twenty-fourth mandibular teeth. The splenml comprises a considerable portion 
of the symphysiB, extending forward to the level of the seventeenth mandibular teeth. 
The sides of the mandible are subparallel to the level of the seventeenth mandibular 
teeth; they then widen or diverge gradually to the level of the twenty-seventh teeth, 
just posterior to the symphysis Back of this they diverge more rapidly. 

The number of alveoli m each dentary is not clear, but appears to be thirty-eight. 
Each dentary has two small alveoli arranged transversely, at the tip, corresponding 
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in position with the three alveoli in the premaxillary Posterior to these two alveoli, 
the alveoli are approximately equal in size and are arranged at approximately equal 
distances to the vicinity of the posterior end of the symphysiB, back of which they are 
closer together and ore smaller. 

Teeth — A few teeth are preserved They are slender, subcircular m outline, and 
decidedly curved. They extend downward, forward, and a little outward in the upper 
jaws, and upward, forward, and a httle outward m the lower jaws They did not 
extend outward in the manner exhibited m many specimens of European teleosaurs. 
The teeth are striated longitudinally with rather fine stnse None of the posterior 
teeth are preserved The general adaptation implied by the form of the teeth is a 
fish-eating habit The teeth, at least superficially, resemble those of many forms 
whose habits are known to be piscivorous 

Conclusions. — Although not closely related to Teleosaurus, 
Steneo8auni8, or other typical Jurassic teleosaunans, Teleorhmus browni 
clearly has teleosauroid affinities As pointed out by Troxell for Hypo- 
saurus , it represents a survival of a primitive group, living along with the 
earlier forms of the proccelous crocodilians. In Europe, the teleosaurs 
definitely disappear before the proccelous forms appear on the scene. 
This survival involves a marine form, whose competitors were plesio- 
saurs and other marine reptiles, rather than river crocodilians 


Measurements: — Length of skull along mid-line 

“ “ “ including quadrates 

“ “ snout m front of orbits 

Breadth across quadrates (restored) 

“ “ posterior end of cranial table 

(restored) 

“ “ orbits. . 

“ " posterior end of snout 

" “ tip of snout . . . 

“ “ snout, minimum 

“ “ supratemporol fenestra 

“ between supratemporol fenestra 
“ “ orbits . . 

Length of longest tooth preserved, external to 
alveolus 

“ " external narial aperture 

Breadth of external nares . 

Length of cranial table 


960 mm . 
1000 
760 
310 

242 

242 

177 

07 

46 

192 

22 

95 

24 

34 

48 

120 


“ “ mandible . 1065 

" “ symphysis at surface. . 480 

“ “ “ entire . 538 

Breadth at symphysis ... ... 75 

“ minimum .... 37 

“ maximum (distorted). . 300 

Ratio, total breadth of skull over median length . 323 


Ratio, breadth of snout at base over length of snout . 236 
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THE SKULL OF DISSOPSALIS CARNIFEX PILGRIM, A 
MIOCENE CREODONT FROM INDIA 

By Edwin H. Colbert 


The Creodonts are generally considered as typical of Eocene times, 
with occasional phylogenetic lines extending into the Oligocene period, 
when the entire suborder became virtually extinct. Discoveries made in 
the last score of years have shown us that two genera of creodonts, both 
of them belonging to the hyaenodont group, persisted into the Miocene 
period. One of these genera, Metapterodon , is from the diamond fields 
of South Africa, and its stratigraphic position shows that it barely 
survived the transition from Oligocene into Miocene times 1 The other 
genus, Di88op8(di8, from the lower Siwalik beds of northern India, 
persisted well mto the Miocene period, and consequently is the last 
known survivor of creodont evolution. 

Dissopsalis was described by Pilgrim on the basis of some scattered 
and fragmentary teeth.* Subsequent to the description of his original 
material, no new finds came to light until 1922, when Mr. Bamum Brown 
of the American Museum obtained a skull and part of a mandible, as 
well as' several scattered teeth, from the lower Siwalik beds of the north- 
ern Punjab States. These remains, hitherto undescnbed, form the basis 
of the description in this paper. Further and more critical considerations 
of the genus will be presented in a subsequent work, which will comprise 
a detailed examination of the entire Siwalik fauna in the American 
Museum. 

The drawings in this paper are by John C. Germann and Margaret 
Matthew. 

Order Carnivora 
Suborder Creodonta 
Superfamily Pseudocreodi 
Family Hyaenodontidae 


igtroroer, E 1026 T .ami - uad BOsswasaer-Bewo l uia n d ar Wirbeltiere aua den D iam a nt feldeni 

DeuiBch-Sbdwoatafnkas. 8onder&bdruok aua E. Kaiser, Dig Diamantenwtlate Siidwestafnku, Bd II, 
pp. 110-112, pi 40, figs 13, 14 , . _ . . .. , 

*Hlgrim, Q E 1010 Notices of New Mammalian Genera and Species from the Tertianes of 
India Sec Geol Burv India, VoL XL, Pt l,p 64 (Duuovsalia camifex, Dwopaalientber) 

Pilgrim, G. E 1914 Description of Teeth Referable to the Lower Siwalik Creodont Genua 
DisaopMlu/Pilgnm. Hoc. Geol. Surr. India, VoL XLTV, Pt 4, pp. 286-270, pL 20 
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Dissopsalis camifex Pilgrim 

Specimens in the American Museum — 

Amer. Mus 19401. — Skull, the palate and cheek dentition complete; rostrum 
anterior to P 1 missing; occipital portion shattered Lower Siwoliks, 1600 feet above 
the level of Chinji Rest House, one mile north of Clunji Rest House, northern Punjab 

Amer. Mus. 19402 — Portion of a right maxilla, with P^M 8 ; also left P 2 - 8 . 
Lower Siwaliks, at base. East of Chinji Rest House 

Amer. Mus 19403. — Mandibular fragment, with left Mg-g Lower Siwaliks, 
100 feet above level of Chinji Rest House; four miles west of Chinji Rest House 

Amer. Mus. 19339 — Left M 1 . Lower Siwaliks, about 600 feet above the base, 
one mile north of Chinji Rest House 

Amer. Mus. 19348 — Right P 4 . Lower Siwaliks, 1600 feet above level of Chmji 
Rest House; one mile north of Chinji Rest House. 

Amer. Mus. 19349. — Left P 4 , right M 2 . Lower Siwaliks, 1600 feet above level of 
Chinji Rest House; one mile north of Chinji Rest House 

Diagnosis — 

1. A fairly large hyaenodont, comparable m size to Hyacnodon crvcntus 

2 Dentition: I ?, C, P 4/4, M 3/3, camassial shear on M 2 , Mg. 

3. Premolars robust, with u ell developed cingula P 4 with a very large internal 
protocone 

4 Molars trenchant. M 1 and M 2 with large protocone, appressed paracone and 
metacone, and with a metastyle shear M 3 very small Lower first and second molars 
with well developed trigomd and basined talomd. In Mg the trigomd has become 
trenchant, while the talonid is reduced to a small tubercle 

5. Skull heavy. Frontals expanded above orbits, sagittal crest high, zygomatic 
arch long. Brain case constricted 

6. Palate wide, pterygoids produced posteriorly, almost reaching the glenoid 
articulation. Bullae presumably cartilaginous. 

The Skull. — 

The skull, Amer. Mus. 19401, was discovered by a native, who un- 
fortunately had no knowledge of the technique of fossil collecting Con- 
sequently he damaged the specimen irreparably while removing it from 
the rock, so that what had been a perfect specimen, was reduced to a 
muzzle, containing the cheek teeth, a fragment of the cranium, two 
fragments of the zygoma, and numerous small scraps too badly broken 
to be readily identified. Mr Brown collected fragments and impres- 
sions of the specimen, and from this material it has been restored, th anks 
especially to the efforts of Mr. Otto Falkenbach, with a fair approxima- 
tion to the probable appearance of the original skull. In addition to the 
damage done by the native collector, the skull suffered a considerable 
amount of crushing, due to the weight of overlying sediments, so that 
the maxilla was broken, while the frontals and the nasals were pushed 
down on the sides of the face. By making careful measurements of the 
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crushed parts of the maxilla, and by calculating the amount of their 
displacement, and in addition, by the comparison of uncrushed skulls of 
related animals, such as Hyaenodon and Cynohyaenodon , it has been 
possible to restore the skull of Dissopsalis to approximately its original 
height. (Compare fig. 1 with the restoration, fig. 4 ) 

As to size and general form, the skull of Dissopsalis is quite similar 
to that of Hyaenodon cruentns. The skull of Dissopsalis is broad above 
the orbits, from which point it decreases in width rapidly, to the front 
and to the back. In this genus, as in other creodonts, the brain case is 
restricted. The narrowest portion of the muzzle is above the second 
premolar, while anteriorly the rostrum becomes wider to accommodate 
the canines. As seen from the side, the skull is fairly high. The infra- 
orbital foramen is above the mid-portion of the third premolar, and as in 
other hyaenodonts it is situated at some distance in front of the orbit 
Due to the crushing down of the frontals, the anterior border of the orbit 
has been slightly displaced, but the configuration of the right side of the 
specimen would indicate that the front of the eye socket was above the 
antorior border of the second molar. The nasals are long, and would 
appear to extend forward, as in Hyaenodon 

The palate is constricted between the anterior premolors, but it 
widens rapidly posteriorly, rcnclung its greatest transverse dimension 
between the second molars. The mcisor foramina are located between 
the canines, and would appear to be elongated A core of matrix indi- 
cates that the pterygoids formed either a closed tube, as m Hyaenodon, 
or a long, narrow trough, as in Si no pa, Cynohyaenodon and other early 
genera. This tendency for the close approximation or the joining of the 
pterygoid borders, causing the posterior nasal choanse to open far to the 
back of the palate, was characteristic of the hyaenodont group. It prob- 
ably was not connected with any aquatic habits, since otherwise the 
skull indicates a typically terrestrial animal, but rather was developed 
for a support or a protection for the pharynx A similar development of a 
‘‘pterygoid tube” may be seen in the modem procyonids, suoh as Nasua. 

The rest of the skull will hardly admit a detailed description. Suffice 
it to say that the sagittal crest is high, a corollary of the restricted bram 
case and strong temporal muscles Evidently Dissopsalis (and this 
statement is borne out by the teeth) was able to crunch the bones of 
fairly large animals. The glenoid fossa of the squamosal is elongated 
transversely, with a strong post-glenoid process and a heavy anterior 
border. It is relatively large, an indication that the mandibular articu- 
lation was strong. On the left side of the skull a portion of the post- 



Fig. 1 . — Diseopsalis camtfex Pilgrim. Amer. Mus. No. 19401 
Skull; dorsal view above, lateral view in the middle and ventral 
view below One-third natural size. 

The dotted areas r eprese nt matrix, which indicates the shape of the bone for- 
merly oovennc these surfaces 
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glenoid region is preserved, showing that the paroccipital process is 
situated far back, and that it does not project downward very much. The 
bullae, being cartilaginous, were destroyed at the time of fossilization. 

The Dentition. — 

Although the canines are missing, the skull fragment gives Borne 
slight indication of their probable size. That is to say, from the shape of 
the muzzle in front of the first premolar it would appear that the canines 
were rather strong and heavy. 

The presence of the first premolar in the American Museum skull 
settles a point on which Pilgrim was doubtful, for this tooth was lacking 
in all of his material. It is a small tooth, elongated antero-posteriorly, 
with a single cone composing the crown, with slight cingula on the 
postero-intemal and external surfaces, and with an incipient heel be- 
hind It was seemingly almost in contact with the canine. A short 
diastema separates the second premolar from its predecessor The 
second premolar which is larger than the tooth anterior to it, is sur- 
rounded by a cingulum; it consists of a large conical cusp, followed by a 
trenchant heel. The third premolar is relatively long, and in form is 
much like the preceding tooth. It is surrounded by a cingulum, which 
expands on the antero-intemal comer to form a low cusp. The bulk of 
the tooth is composed of a large, conical and backwardly directed cusp, 
followed by a trenchant heel. The last premolar is quite different from 
the anterior teeth, for it possesses an extremely large and heavy internal 
protocone, which is of such size that it causes the transverse diameter 
of the tooth to equal, or even to slightly exceed, the antero-posterior 
measurement. The outer moiety of the tooth is similar to P. 

The first molar is perfectly preserved in the skull, and it supplies 
more accurato information than hitherto known concerning this tooth 
The protocone is considerably smaller than Pilgrim figured it, 1 and is 
connected to the outer portion of the tooth by two ridges, which termi- 
nate in two low cusps, the paraconule and metaconule. The paracone and 
metacone are distinct, but rather closely appressed, and there is a meta- 
style shear. An external cingulum is present 

The second molar, the principal upper camassial tooth, is essentially 
an accentuation of the preceding tooth. The protocone is similar to that 
of M 1 , the paracone is reduced, while the metacone is enlarged and the 
metastyle shear is elongated. In both M 1 and M* the outer cusps are 
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AM 19401 

Fig 2 . — Dissopsalis carrafex Pilgrim Amer. Mus 19401. Right upper premolar 
and molar teeth M 2 and M 8 drawn from Amer. Mus 19402 Lateral view above, and 
crown view below Natural size. 

elevated above the protocone. The third molar, as seen, m A. M 19402, 
is a small tooth, considerably smaller than Pilgrun supposed from the 

fragments he studied. It is a 
shearing blade, set transversely to 
the axes of the camassial blades 
In the mandible, the last pre- 
molar, as shown by Pilgnm, con- 
sists of a largo conical cusp, prob- 
ably the protoconid, followed by 
a trenchant heel. The first molar 
has a strong Ingonid, consisting of 
the protoconid, paracomd and 
metaconid, and a basmed talomd, 
of which the nm is formed by the 
hypoconid and entoconid In the 
second molar the tngomd is high, 
the talomd is basin-shaped and 
relatively smaller than in M x In 
the last molar the trigonid has 
developed into a large protoconid- 
paraconid shearing blade, and the 
talomd has been reduced to a 
small peg. 




Fig. 3 . — Dissopsalta carmfex Pilgnm. 
Amer. Mus. 19403. Lett lower second 
and third molars. Crown view above, 
and lateral view below. Natural size. 
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Table of Measurements 


Amer Mus 19401 




P 1 Anteroposterior diameler 9 mm 

Transverse diameter 4 5 mm 

p2 ii 

“ 14 5 

II 

“ 8 

p8 ii 

“ 18 5 

It 

“ 10 5 

p4 n 

“ 17 

If 

“ 17 5 

M 1 

“ 21 

It 

“ 14 

Amer Mus 19402 




M* 

“ 23 


“ I3e 

M 3 

“ 4 


“ 10 

Amer Mus. 19403 




M 2 

“ 20e 


‘ 8 5 

Ms 

“ 20 5 


“ 9 5 



Fig 4. — Jh&aopacdis carmfex Pilgrim Restoration of skull and man- 
dible, drawn from Amer Mus. 19401, 19403, and Indian Museum 
D 142 Lateral view, one-third natural size 

The actual bone and tooth nurfacee in place are repreeented by solid lines. The 
restored portions, drawn either from crashed bone or matrix, or from hypothetical in- 
ferences gained by a study of related genera, ore indicated by dotted lrnee This fig- 
ure should be compared with figure 1, to Bee whioh portions of the skull were restored 
from bone and matin, and which from hypothetical consideration*. 

AFFINITIES 

Di88op8ali8 } the last known survivor of the creodont line, is pecu- 
liarly primitive for such a long-persisting animal. Perhaps its very lack 
of specialization was a factor m enabling it to live until so late a date. 
Pilgrim has shown that Dissopsahs is clearly derivable from Sinopa, and 


e — estimated measurement. 
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I think he is essen tiall y correct in regarding the Siwalik genus as an in- 
dependent phylogenetic line, closely related to Cynohyaenodon and Quer- 
cythei lum of Europe. 1 

Considering the skull of Dissopsahs, it would seem to have retained 
the primitive slender shape typical of the early hysenodonts, rather than 
to have taken on the robustness characteristic of the later genera. 

In its dentition, Dissopsalis presents a curious mingling of primitive 
heritage characters and progressive habitus developments. A significant 
primitive feature m the upper molars is to be found in the relatively wide 
separation of the paracone and metacone, which presents a decided 
contrast to the condition in the advanced forms, where these cusps are 
closely appressed or fused. In addition, the Di88op8ali8 molars are 
primitive by virtue of the retention of a large protocone Then again, 
the lower molars of Dissopsaljs are primitive m that the tiigonids are 
relatively low, while the talonids, except for that of the third molar, are 
comparatively large Considering the advanced characters in the molar 
teeth of this genus, we see that the camassial teeth have fairly well 
developed shearing blades which are disposed along fore and aft ;ixes, 
causing the teeth to lose their original and primitive triangular outline 
In addition to these progressive characters in the anterior molars, there 
may be mentioned the reduction m size of the last upper molar, and of the 
tngonid of the last lower molar. 

Therefore, considering the mingling of primitive and advanced 
characters in the teeth of Dissopsalis, it would seem logical to suppose 
that this genus is actually representative of a separate phylogenetic lme, 
having its origin in Sinopa 
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THE PRESENCE OF TUBULIDENTATES IN THE MIDDLE 
SIWALIK BEDS OF NORTHERN INDIA 

By Edwin H. Colbert 

Among the fossils collected by Mr. Bamum Brown in the Siwalik 
series of northern India, during the season of 1922, are two specimens 
representing the order Tubulidentata. This discovery is of considerable 
importance, not only as an additional record of a rare fossil form, but 
also in that it establishes the Tubulidentates far to the east of their 
hitherto known range — a fact the significance of which will be brought 
out in the following paragraphs 

The material is fragmentary, as might be expected of a m amm al so 
infrequently found in the fossiliferous state as are the aardvark? Both 
specimens are referable to the genus Orycteropus, and they seem to repre- 
sent two species of almost contemporaneous geologic age The one, a 
fragmentary maxilla with the last two molars, is a small species, retain- 
ing certain primitive characters; the other, a single molar tooth, repre- 
sents a large form comparable to the Pliocene aardvarks of Greece and 
the Island of Samos. 

The drawings in this paper are by Margaret Matthew. The four 
photomicrographs were taken by Dr. Philip Krieger of Columbia 
University. 


Order Tubulidentata 
Family Oryoteropodidae 
Orycteropus brown! , new species 1 

Type — Amer. Mus No. 29840, fragment of a maxilla, with LM 5 - 8 . 

Horizon and Locality. — Middle Siwalik s, near base. One half mile south of 
Nathot, northern Punjab, India. 

Diagnosis — Orycteropus browni is a small member of the genus, the teeth in- 
dicating it to be about three-fifths the size of Orycteropus gaudryi. The same approxi- 
mate ratio holds between the Siwalik form and the modem Orycteropus erikssons of 
Africa. The teeth ore worn flat across the occlusal surface, as in the modem Oryc- 
teropus. The second molar is bilobed, and the vertical indentation between the 
columns is considerably greater on the buccal than on the lingu al side of the tooth 
The third molar is characterized by the extreme reduction of its posterior column, so 
that the tooth is little more than half the length of the molar preceding it. The teeth 
terminate below in open pulp cavities, as is characteristic of the genus. 


Warned m honor of Mr Bamum Brown of the Amen can Museum. 
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The reduction of the posterior column in M* would apparently in- 
dicate an advance towards the modem type of Oryderopus. 0. gaudryi 
from the Pontian (lower Pliocene) of Greece and Samos Island is typified 
by its strongly bicolumnar third molars. Consequently the Indian form, 
though fully as old geologically as 0. gaudryi , would seem to show a 
modem specialization in the shape of its last molar. On the other hand, 
the microscopic structure of the tooth in 0. browni shows some primitive 
traits. Evidently this species enjoyed a precocious development as to 
the form of the third molar, a development of degree rather than of kind, 
which did not extend to the fundamental micro-structure of the tooth. 

Concerning the size of 0. browni, I feel convinced that this animal 
was a small species (again an indication of its primitive nature) rather 
than a young individual or a local variant of a large species. The bone of 
the TTmTillfl. is that of an adult animal. Moreover, the discrepancy in 
size between this specimen and the large tooth, mentioned above, is 
much greater than that between young and adult, or between races of 
the modem African species. 


Table of Measurements 


M 2 

Length 

Width 

Height 

A M. 29840 0. browni 

A M. 22978 0 gaudryi 

7 7 mm. 

5 3 

10 0 

10.2 mm. 

7.6 

M* 

Length 

4 7 

9 8 

Width 

4 7 

6 7 

Height 

8 0 


Ratio, length of 

M 8 to M 2 

MtyM 2 x/100 

61 

95 


Microscopic Structure op M 2 

Longitudinal and cross sections were prepared from the second molar 
of Orycteropus browni, and similar sections from the homologous tooth in 
Oryderopus gaudryi were made, in an effort to determine, if possible, any 
structural peculiarities in the tooth of the new Siwalik species. 

Cross Section. — T he tubules are closely appressed, which has caused them to 
lose the original (hypothetical) circular section, thereby becoming irregularly poly- 
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gonaL Their shapes may be contrasted with tubules in the 0. gaudryi molar, in 
which species these structures are more regularly hexagonal in cross section. In 0. 
brovmi the tubules vary greatly in size throughout the diameter of the tooth, a condi- 
tion similar to that found by Lbnnberg 1 in a “supernumerary” tooth of Orycteropua 
trikssoni. On the other hand, the tubules in the molar of 0. gaudryi show much less 
variation in size. Moreover, in this latter species, there is a regular gradation from 
large tubules around the periphery of the molar, to smaller tubules at the center of 
the tooth. In addition, the tubules in 0. gaudryi are definitely elongated along their 
radial axes. 

A M 22979 

A.M. 29840 


AM. 29840 

Fig. 2 

Fig. 1. Orycteropua brownt, new species. Type, Amesr. Mus. No 29840. Crown 
view of right M*- 1 m maxillary fragment. Twice natural size. 

Fig. 2 Outlines of crowns of the right upper second and third molars in (A) 
Orycteropua gaudryi Forsyth Major, and in (B) Orycteropua brovmi, new species. 
Twice natural size. 

Thus it is seen that, in several characters, the molar of Orycteropus 
brovmi is structurally closer to a primitive tooth in the modem Oryc- 
teropus than it is to the molar of a Pliocene species. The described teeth 
of 0. browm and O. enkssoni (the presumably primitive supernumerary 
tooth) are defined by: 

1. Great irregularity in the shape of the tubules. 

2. Considerable variation in the size of the tubules. 

3. A size variation that ranges throughout the diameter of the tooth. 

Oryderopus gaudryi must be considered as an advanced form, in that 
it demonstrates in the molar structure; 

1. Regular hexagonal columns. 

2. A definite gradation in the size of the tubules, from large ones around the 
outside of the tooth, to smaller ones in the center. 




•Lonnberg, Eumr. 1905 Aikiv fur Zool. Bd. 3, N 3, pp 24-25 The mipamumerary teeth 
described by Lonnberg may repioeent either milk molars or tamtoJogical developments If wm mUk 
molars, which seems probable, they would show a type of structure somewhat more primitive than that 
of the permanent dentition 



the regular tubules characteristic of 0 gaudryi Both sections about foity 
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As seen under a high magnification, the individual tubule in the 
Orycteropus browni molar consists of a hollow center, surrounded by a 
dentine col umn , in which the dentinal canals are radially arranged. 

It should be added that there is an external band of cement shown 
in the cross section of the Orycteropus browm molar. A thin outer cement 
covering is a typical character of the Orycteropus tooth. 

Longitudinal Sbction. — In the molar of Orycteropus browni, the tubules are 
essentially parallel one to another, but a certain amount of branching is to be seen. 
This branching of the dentine tubules is a primitive feature, as proved by the struc- 
ture of the supernumerary tooth described by Ldnnberg, 1 and, more recently, by the 
molar of a Wind River (Eocene) tubulidentate described by Jepsen. 2 

In the molar of Orycteropus gaudryi, the tubules are strictly parallel, again an 
advanced character. 


Table of Measurements 


Radial diameter of | 

tubules (average) 

A.M. 29840, 0. browni 

A M. 22978, O. gaudryi 

2/20-10/20 mm. 1 

7/20 mm. 

Tangential diameter of 
tubules (average) 

2/20-5/20 

5/20 

Width of external cement 
band 

2/20 



Orycteropus pilgrim!, new species 8 

Type. — Amer. Mua. 29997, a single tooth, identified as RM 2 . 

Horizon and Locality. — Lower part of the Middle Siwaliks Four and one half 
miles west of Hasnot, northern Punjab, India. 

Diagnosis. — A tubulidentate comparable m size to Orycteropus gaudryi. In 
the farm of the occlusal surface, the tooth differs from 0. gaudryi by having straighter 
(that is, less rounded) anterior and posterior edges, and a slightly shallower groove on 
the lingual side between the anterior and posterior columns. 

Of course it is questionable whether the slight differences outlined 
above are of sufficient value to establish this Siwalik tooth as a separate 
species. However, an examination of a number of specimens of 0. 
gaudryi, shows that the occlusal shape of Ms is constant, and that differ- 
ences from the Siwalik tooth axe readily recognizable. Moreover, it is 
quite likely that two teiTestrial forms geographically separated by a 
distance as great as that between India and Greece, would belong to 
different species, even though they were contemporaneous in their 
geologic age. 

1 LOnnberg, E op cit., p 29, fig 10 

tjepsen, Glen. 1982 Tubutodon tayion, a Wind Hirer Eocene Tubulidentate from Wyoming. 
Proc AmTPhiL Soc , VoL 71, No 6, pp 265-274 

'Named in honor of Dr Quy E Pilgrim, for many yean anodated with the GeologioaA Survey 
of India, 
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Micbobcopic Stbucturb, — The tubules show quite plainly on the occlusal 
surface of the O. pUgnmi tooth, and on one side of the specimen a fracture reveals an 
excellent view of the tubules as seen longitudinally. 

As to the microscopic structure, this species is very similar to 0 . gaudryi. The 
tubules are closely appressed, and rather regularly hexagonal, as in the Samos species. 
There is no great variation in size, the tubules averaging about 5/20 mm. in diameter. 
Near the periphery of the tooth, the tubules are slightly elongated radially, and the 
diameters may reach 7/20 mm. or 8/20 mm. along the long axes. The hollow centers 
of the tubules seem to be slightly smaller than m 0 gaudryi. The columns are strictly 
parallel. 



A M 29997 

Fie S 


Fig. 5. Oryderopua pUgnmi, new species. Type, Amer Mus. No. 29997. A, 
crown view of right M 2 , anterior edge of tooth facing the left B, side view of lingual 
surface of the same, showing on the broken basal portion the parallel tubules. Twice 
natural size 

Fig. 6. Outlines of crowns of the right second lower molar in (A) Oryderopus 
gaudryi Forsyth Major, and m (B) Oryderopus pUgnmi, new species. Twice natural 
size. 

Fig. 7. Section of the occlusal surface of the right second lower molar of Oryc- 
teropua pUgrimi, new Bpecies, showing the rather regular, hexagonal tubules. Twenty 
times natural size. 

DISTRIBUTION OF THE TUBUUDENTATES 
The Siwalik species of Oryderopus establish the Tubulidentates far 
to the east of their previously known range of distribution in the Old 
World According to our present knowledge, the occurrences of Tubuli- 
dentata are as follows. 
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Oryderopus afer (Pallas) and its several 


varieties 

Recent 

Africa 

Oryderopus capensts, etc. 

PUsiorycteropus madagascariensis Filhol 

Pleistocene 

Madagascar 

Oryderopus gaudryi Forsyth Major 

Pliocene (Pontian) 

Pikermi 

Samos 

Oryderopus pxLgnnii, new species 

Pliocene or upper Mio- 
cene (Base of Middle 
Siwaliks) 

Punjab, 

India 

Oryderopus browni, new species 

Pliocene or upper Mio- 
cene (Base of Middle 
Siwaliks) 

Punjab, 

India 

Palatorydiropus quercyt Filhol 

(Based on an humerus; very doubtful) 

Oligocene 

Quercy 

France 

Tubulodon taylori Jepsen 

Eocene 

Wyoming 


Wind River 

If Jepsen’s newly described form is really a tubulidentate, and I 
should think that his conclusions are correct on this point, it would 
seem that this peculiar order of mammals had its origin in North 
America, during the late Mesozoic or the Eocene. Consequently it 
migrated from thence, westward through Asia to Africa. Tiibidodm 
appeared in the Eocene of Wyoming. Next, Oi'yderopus occurred in the 
upper Miocene or lower Pliocene of India, and almost simultaneously 
the order reached the Mediterranean region. Then in the Pleistocene, 
the order arrived in Madagascar, and finally, in recent times, it became 
distributed through south Africa. This is an example of a westward 
migration of an order, somewhat the opposite of the commonly postu- 
lated radial migration from central Asia, applied to so many groups of 
mammals. 

Of course, the gap between Tuhdodon taylon of the North American 
Eocene, and Oryderopus browni of the Siwalik lower Pliocene, is very 
great. If intermediate forms are to be found, they should be expected 
in eastern Asia. An Oligocene tubulidentate from Mongolia would 
complete the sequence, showing the migration of this order from the 
New to the Old World. 

Note. — Jepsen’s paper should be consulted for the latest views as 
to the ancestry of the tubukdentates. He would derive the order from 
some group of Mesozoic mammals, a view advocated by Broom, rather 
than linking it with the proto-ungulates, as was done by Sonntag and 
other authors. 




£ 
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A NEW MUSTELID FROM THE LOWER SIWALIK BEDS OF 
NORTHERN INDIA 

By Edwin H Colbert 

The American Museum collection of Siwahk fossils, made in the 
northern Punjab of India by Mr. Bamum Brown, contains a small 
representation of carnivores, practically all of which belong to previously 
described genera and species One fragmentary mandible is, however, 
of a new species of Mustela and it forms the subject of this paper. 

Order Carnivora 
Family Mustehdae 
Mustela lydekkeri, new species 1 

Tyfh — Amer. Mus No 19407, a fragmentary mandible containing R and LMi. 

Hobizon and Locality — Lower Siwahks, 200 feet above the level of Chinji 
Bungalow Three miles west of Chinji Bungalow, northern Punjab, India. 

Diagnosis — A mustelid comparable m size to the modem Charroma flcungnla. 
The lower camassial is distinguished by its well developed metaconid, and the broad, 
baained talonid. The protocomd and paracouid form a shearing blade, the axis of 
which is but slightly inclined to the median axis of the tooth. The ramus is rather 
heavy, being slightly greater in depth than the length of the lower camassial. 

Except for size, Mustela lydekken is very much like Mustela palaeo- 
sinensis, described by Zdansky* from the Pliocene of China. In both 
forms the lower camassial has a well developed metaconid, and a broad, 
basined talonid with a prominent inner rim. In M. lydekken , the 
metaconid is relatively larger than it is in the Chinese species, an indica- 
tion of the slightly more primitive nature of the Siwalik form. The close 
correspondence between M. lydekken and M. palaeosinensis is well 
illustrated by the ratios of height to length, and of talonid length to total 
length in Mi, as given in the table below. 

Charronia flavigula, the modem Indian marten, is se em in gl y nearest 
among living mustelids to M. lydekken. It differs from the fossil species 
mainly in the more reduced metaconid and the narrower talonid. The 
three species, mentioned above, are very close to one another, and M. 

‘Named in honor of Richard Lyd dicker, who first mentioned this form 

JZ danaky , Otto 1024 Junirtertinre Carnivoren Chinas. PaL Sinica, Ser C, Vol 2, Fas. 1, pp. 
33-38. 
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pdaeosinenm makes a good intermediate stage between M. lydekkeri 
and C. flavigula. 

Lydekker 1 described in some detail a lower camassial tooth in the 
Cautley collection, designating the specimen as Mustda sp., and compar- 
ing it with various Tertiary and recent species of the genus He pointed 
out the close resemblance between the fossil specimen (B.M. No 15914) 
and the recent Mustela flavigula, at the same time distinguishing the 
former from the latter by its larger metaconid and its wider talomd His 
description fits perfectly the specimen in the American Museum collec- 
tion, so it seems safe to assume that the single tooth that was under his 
observation is identical with the new species described here. It might 
be well to mention that neither an horizon nor a locality was given for the 
specimen described by Lydekker. Therefore it is 
permissible to assume that it came from beds of 
an age similar to those near Chinji Bungalow. 

A part of Lydekker’s description is quoted 
below. 

“In this specimen [B M. No. 15914], which is repre- 
sented in the accompanying woodcut (fig. 25), the form 
of the camassial is precisely that of the corresponding 
tooth of Mustda proper, so that it may be safely referred 
to that genus In size the two remaining teeth, as well as 
the ramus itself, agree almost exactly with the mandible 
of the living Indian M jlcmguLa; but the camassial of the 
fossil is readily distinguished by the larger size of the inner 
cusp, and the greater development of the talon, which is 
relatively longer than m the existing species, being wider 
than any other part of the tooth. The inner portion of 
the talon has a distinct run, which is wanting m the existing 
species, thus causing the talon to be slightly basin shaped 
These differences indicate that the Siwalik form is in all 
probability specifically distinct from M. flavigula In the form of the camassial and 
in general size the specimen is very close to M. martes; but the last premolar is 
considerably shorter than in that species. No other living species appears to come 
nearer to the fossfl.” 



Fig 1. Mustda 
lydekkeri, new species 
Fragment of left man- 
dibular ramus, with first 
lower molar, and alveolus 
of second molar A, 
crown view. B, side 
view. Natural size. 


Uydakker, R 1883 Cat Fobs. Mam Bnt Mus , Pt 1, pp 177 
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Table 



PleatcUs 
paluslru 
A.M. 11001 

Mustda lydekkeri 
A. M. 19407 

Mustda 
palaeosinensia 
AM. 26378 

Charronia 
fltwigida 
A.M. 84894 


R. 

n 

Length of Mi 
Greatest width of 

7.3 mm. 


9.4 mm. 

13.3 mm. 

9 7 mm. 

Mi 

Height of proto- 

3.8 

44 

4.3 

5.2 

4.4 

comd 

Height of meta- 

4.7 

4.8 

4.5 

6.0 

5.3 

conid 

3.0 

3.2 

3.4 

38 

3.4 

Length of talonid 1 
Depth of ramus 

2.8 

4.5 

4.0 

5.3 

3.8 

below pr^ 

Ratio, height of 
pr* 1 to length of 

8.2 

9.8 

99 

12.0 

8.5 

Mi 

Ratio, length of 
talonid to 

64 

48 

48 

47 

55 

length of Mi 

38 

46 

42 

43 

39 
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Measured from the point of the metaoomd to the bade of the tooth. 
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the relationships of some common amphibia as 

DETERMINED BY SEROLOGICAL STUDY 1 

By Alan Boyden and G. K. Noble 

It frequently happens in systematic zoology that after all the known 
facts on the anatomy, development, and distribution of a species have 
been brought together no definite conclusion can be reached as to the 
immediate relationships of a form. In the class Amphibia there are 
notable examples of this state of affairB. Among the salamanders, the 
mud-puppy, Nedurus , represents such a case, and another is afforded by 
the eel-like Siren which has been well known m both anatomical and 
herpetological literature for over a century. There is one method of 
determining relationships that has not been applied to these or to the 
majority of the Amphibia: this is the precipitin reaction discovered in 
1897 by R. Kraus (10 2 ). Soon thereafter, it was applied to the study of 
animal proteins Chiefly to Nuttall (18) belongs credit for the discovery 
that the intensity of the reaction is proportional to the degree of rela- 
tionship of the species tested. The results of 16,000 precipitin tests, 
involving chiefly the Vertebrata, were described in Nuttall’s book, ‘Blood 
Immunity and Blood Relationship,’ published in 1904. Recently one 
of us has devised new methods for the analysis of the precipitin tests 
on the sera of mammals (2). In the present study the tests have been 
applied to the Amphibia and especially to those salamanders whose 
relationships have remained in doubt. This work has involved the 
testing of other species of known relationship in order to secure a basis 
for comparison Before turning to the tests a brief summary may be 
given of the relationships of these salamanders as at present under- 
stood. 

THE SYSTEMATIC POSITION OF SIREN AND P8EVD0BRANCHUS 
The systematic relationships of the various families of salamanders 
have been summarized recently by one of us, in the form of a diagram 
(13) . In only two of the eight families were the relationships so obscure 
that no connecting line of affinity could be drawn. The first of these 

iContributiona from the Zoological Laboratory, Rutger* Umrerrity 
Experimental Biology, The American Museum of NaturafHlstoxy. 

*8ee Bibl iography, p. 24s. 


r, and from the Laboratory of 
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families, the Siremdte, includes Siren and the related Pseudobranchus. 
These genera embrace three species of salamanders that retain through- 
out life most of the structural features of very young larvae (13a). 
Oddly enough, the skin of Siren undergoes a metamorphosis typical of 
that of land salamanders. This metamorphosis may readily bo induced 
by thyroid solutions (16) The chief difficulty m determining the rela- 
tionships of Siren lies m the fact that most of the structural organisa- 
tion of this salamander remains that of a larva Since the larvae of sala- 
manders are very much alike, few consistent family differences having 
been demonstrated, the number of clues as to the relationships of Siren 
is extremely limited Moreover, the systematic value to be assigned 
to some of thebe characters frequently is a matter of opinion. 

One of the most important clues as to the relationships of Siren 
apparently is found m the nasal region Mesial to the dorsal spines of 
the premaxillaries there is found on either side a narrow splint of bone 
that has been homologized with the nasal of other salamanders. In 
the mature larva of Hynobius chmensis, as shown in our dissections, 
a part of the nasal bone forms a long splint mesial to the spme of 
the premaxillary very much as in the case of Siren However, the 
nasal of H chnensis has also a portion lateral to the premaxillary 
spme that is not found m Siren or Pseudobranchus The two nasal bones 
of Siren and Pseudobranchus make contact m the midline. The only 
other salamanders m which the nasals meet without overlapping the 
premaxillary spines are the Hynobiidse and the derived Cryptobranchi- 
dse. In one plethodontid and in a few salamandnds, including the com- 
mon newt, Triturus vmdcscens , the nasals make a contact by overlapping 
these spines It might be argued that the condition in Siren and Pseu- 
dobranchus has been derived from that of these salamandrids by a loss 
of the lateral portions of the nasals. However, the premaxillary spines 
of Siren and Pseudobranchus are well separated and it would require less 
modification to derive the siremd arrangement from that of Hynobius. 

Siren and Pseudobranchus differ fundamentally from all hynobuds 
and cryptobranchids m that the angular and prearticular are fused to 
form a single bone that Bhows no evidence of its duplex origin even in 
early stages of development. However, there is little evidence to show 
that the sirenids are related more to one than to another higher family. 
Reed (20) has considered that the sound tr ansmit tin g apparatus of 
Siren resembles that of the newts more than it does that of other sala- 
manders. Unfortunately the development of the otic apparatus of 
Siren is incompletely known. The palatoquadrate bar divides and the 
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posterior section undergoes degeneration at a time when the skin re- 
mains that of a typical larva Hence it has been questioned as to whet her 
this con be considered a metamorphosis of the palatal region homologous 
to that of caducibranchs (12) Whether or not the otic apparatus 
of Snen undergoes a transformation is not known, but the final form 
is very different from that of Cryptobranchus as desenbod by Reed 
(op. cit ) 

Recently the mode of life history has been found to shod light on the 
relationships of Amphibia (11) Neither Siren (15) nor Pseudobmnchus 
(17) lay their eggs m the manner of hynobnds and cryptobranchids. 
They are deposited either m small groups or singly and not enclosed 
within the common envelope of jelly so characteristic of the Hynobud® 
Although the eggs resemble those of some newts more than they do 
those of any other salamander, the larvae early develop homy mouth- 
plates, which have been compared with the predentary sheath of some 
larval hynobnds and ambystomids The latter structure is not formed 
in any salamandrid. The sharp claws on the feet of the siremds might be 
compared with the claws of the larval Onychodadylus , a hynobiid 
The tips of the toes of other salamanders may be covered with horn, 
but this does not form the pointed claws like those of Onychudactylws 
and tho sironids Again, the sirenids apparently practice external 
fertilization, to judge from the structure of their cloacae, and this is 
found elsewhere among salamanders only m the hynobiids and crypto- 
branchids However, it might bo argued that the siremds in most of 
their organization have not advanced beyond the condition of very 
young larvae and hence the cloacal glands have been suppressed, al- 
though present in their immediate ancestors The evidence of life 
history can not be considered as giving a decisive answer to the question 
of the relationships of the Siremd® If one lays emphasis on the struc- 
ture of the egg-mass the sirenids cannot be closely allied to the hynobnds. 
On the other hand the homy jaws, clawed toes, and external fertilization 
appear to indicate affinity to this group. 

Although some of the distinctive features of the siremds may be a 
consequence of a great increase m length, the majority represent a reten- 
tion of larval structures. Thus the peculiar tail vertebrae have been 
commented upon (4). We find that the paired haemapophyses resemble 
closely those of a young Amphiuma , 110 mm. m total length The paired 
elements of Amphiuma and other salamanders have failed m Siren to 
differentiate beyond this early stage of development The hyobranchial 
apparatus of the siremds is obviously larval but it undergoes an early 
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ossification not found in caducibranchs. Similarly the hypertrophy of 
the Jacobson's organ does not occur m early larva of other salamanders 

To summarize, it may be said that while Siren and Pseudobranchus 
are obviously species that have failed to differentiate most of their 
structures beyond that of the early larval stage, they are peculiar in 
that a few structures in the same species are free from this develop- 
mental restriction. The skin of Siren undergoes a typical metamorphosis, 
while the palates of Siren and Pseudobranchus become modified in a 
maimer resembling metamorphosis Very few structures of the meta- 
morphosed adult ever appear in the sirenids and hence these salamanders 
must be compared with the larvae of other families From the anatomical 
and life-history data available it is impossible to determine the nearest 
relatives of the sirenids. Arguments may be found for assuming either a 
hynobiid or a salamandrid ancestry. Moreover, neither the crypto- 
branchids nor the ambystomids can be ruled entirely out of the picture. 
It is very desirable, therefore, to attack the problem of the affinities of 
the Siremdse on some entirely new basis. The serological approach 
affords such a new angle of attack. 

THE SYSTEMATIC POSITION OF NECTURUS 

Necturus and its European relative Proteus have been separated 
from other sala m anders as a distinct suborder, Proteida, not because of 
any marked structural difference but because they, like Siren , are larval 
types that fail to metamorphose and thus develop the characters usually 
employed in the identification of families. However, Necturus cannot 
be considered as great a puzzle as Siren , because it possesses the elaborate 
set of cloacal glands found in salamandrid, ambystomid, and all higher 
f amilie s. Like salamanders of these families it has the fused an gular and 
prearticular. These features show that Necturus is a higher type than 
either the Hynobiid® or the Cryptobranchidae. The presence of lungs 
excludes it from dose relationship with the Plethodontid®. Amphiuma, 
the sole member of the Amphiumidce, is too specialized in its elongate 
body and reduced hyobranchial apparatus to form the ancestral stock 
from which Necturus evolved. This leaves only the S alamandridae 
and the AmbystomidsB among existing families in which to seek its 
relationships. 

To be sure, Heed (20) found that the ear ossicles of Necturus showed 
a greater resemblance to those of Plethodontidse and Amphi umidsB than 
to those of other families of salamanders. But these two families are 
specialized off-shoots of a salaman droid stock. The absence of horny 
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predentary plates in Necturus might be considered a salamandroid 
feature. Necturus lays its eggs attached singly to the under surface of 
stones or other submerged objects like some salamandrids and pletho- 
dontids do, but unlike any ambystomid. The Proteida agree with the 
Salamandridse in being found today in both the Old and New World, 
while the Ambystomidae are restricted to North America. The fossil 
record indicates that the salamandrids flourished in Europe from at 
least the Oligocene, but it gives no due as to the origin of either Necturus 
or the ambystomids. Nevertheless, the anatomical and life-history data 
indicated above suggest that Necturus has closer affinities with the 
salamandrids than with the ambystomids. The existing evidence is by 
no means condusive and consequently the new approach to the problem 
of relationships afforded by the serological tests should be of interest. 

PREVIOUS SEROLOGICAL STUDIES ON AMPHIBIA 

The literature of serological research on animals has recently been 
summarized by Erhardt (5). The Amphibia have received but little 
attention. Nuttall (18a) tested two weak anti-frog sera (against Rana 
temporaria) and found them to react only with R. temporaria and R. 
ridibunda. 1 Philippson (19) tested one weak anti-frog serum (against 
R. escidenta ) which reacted only with R. esculenta and R temporaria 
(cited by Nuttall). 

These are all the precipitin investigations known to us that deal 
primarily with amphibian relationships. There are, however, two other 
studies involving precipitin tests with Amphibia that deal indirectly 
with the problem of relationships in this class of Vertebrata. The earliest 
of these is a study of Braus (3) m which it is reported that antisera against 
adult tissue extracts of Bombina variegata failed to react with tissue ex- 
tracts of the larvae of the same species. The condusion drawn was that 
some important biochemical differences existed between the larval and 
adult stages of this species. Obviously such differences, if proved to 
exist, would be reflected in any serological classification of this species, 
for the larval and adult stages would be expected to react differently to 
antisera of other spedes. 

The results of Braus have been flatly contradicted by Wilkoewitz 
and Ziegenspeck (21) who daim that they were unable to distinguish 
between the larval and adult stages of Rana esculenta. In other words 
there was complete identity, so far as the predpitin technique they 
employed could determine, in the larval and adult stages of this spedes. 

^Modern terminology for these spedes is need throughout this paper. 
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Of the two investigations the work of Wilkoewitz and Ziegenspeck 
is probably most nearly correct, though further refinements in precipitin 
te chni que may be able to disclose slight differences in serological re- 
actions between the larval and adult stages of such organisms. 

Wilkoewitz and Ziegenspeck further tested antisera against Rana 
e8culenta larvse and against R. esculenta adults with Bufo bufo and 
Triturus extracts and found them all to react very similarly. They also 
used a “Kunst serum” against Bufo bufo with the other Amphibia men- 
tioned, with similar results 

These meager results indicate that the problem of the serological 
study of amphibian relationships has barely been touched. It has there- 
fore seemed advisable to apply our tests to a number of Amphibia of 
known relationships before drawing conclusions as to the significance of 
our work with species of doubtful affinity. 

PROCEDURE USED IN THIS STUDY 
A. — Preparation of the Antigens (Blood Sera) 

The materials first needed in serological work are the proteins to 
be used in the production of antisera. In this study only blood sera have 
been so used. The species from which sufficient blood was obtained for 
the production of antisera are as follows- 

Rana catesbeiana Nectuma maculosus 

Rana pipiens Cryptobranchus aUegamensts 

Amphiuma means Siren laceitma 

These animals were bled from the heart, usually after slight ether 
anaesthesia. The anaesthetized animals were tied with their backs to a 
board. A slight cut was then made in the ventral body-wall exposing 
the heart, under the tip of which a centrifuge tube was placed. The 
animals were then placed vertically and the blood coEected. It clotted 
quickly and was put in the ice-box overnight. The clot was then cut 
with a scalpel and the clear serum centrifuged off. This serum was then 
passed through sterile Seitz filters and bottled m sterile 5 ml. vaccine 
ampules with rubber stoppers. The last vial to be filled was left at a 
room temperature to test for contamination; the rest were stored in the 
ice box. If the test vial remained clear the serum was considered sterile. 

In addition to the Bix species of Amphibia named above, from each 
of which 35 cc., or more, of serum were obtained, smaller amounts of 
serum were obtained from the following species: 

Rana damitans Desmognathus fnscus 

Hyla septentnonahs Oynnophilus porphyniicus 

Ambystoma opacum Tnturus mrtdescens 

Plethodon glutmosus 
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There were thus available seven more species for titration In the 
case of the last four species, the animals were bled after decapitation, 
the blood being wiped off on filter paper. While still wet this paper was 
cut in strips and extracted m 0.9 per cent sterile salin e. After extraction 
overnight in the ice box the diluted serum was filtered, tested, and stored 
in the usual manner. 

B. — Preparation op the Antisera 

The first attempts at producing precipitin antisera m rabbits re- 
sulted in the death of the injected animals, due apparently to the in- 
herent toxicity of the amphibian sera. In the next attempt fowls were 
used. Here, too, there were several fatalities until care was taken to get 
tough healthy cocks and to keep them m an outdoor pen during the 
course of the injections 

A common method of mjection was followed. Each bird was given 
a series of increasing doses of one antigen, twice weekly, the first three 
or four injections being intrapentoneal, the following ones being intraven- 
ous (wing-veins). After five or six injections a rest period of seven days 
was allowed at the end of which time a small sample of blood (3-4 cc.) 
was withdrawn from a wing-vein for a preliminary titration. If this 
titration showed the antiserum to be too weak for use (titer of less than 
3200) further injections were given, the first of these being small and 
intrapentoneal. 

This second senes of injections was often accompanied by symptoms 
of sickness on the part of the bird, diarrhoea, wobbling, weakness, and 
going to roost in midday, which in extreme cases led to prostration and 
death. Usually the bird recovered completely in the course of a half 
hour. After the last mjection the bird was given a rest penod of ten days, 
the last twenty-four hours being without food so as to clear the blood. 
It was then bled completely after decapitation, the blood being collected 
in a large pan. As soon as the blood had clotted it was cut in thin strips 
with a knife and these strips were put into flasks and placed m the ice- 
box overnight. The clear serum was poured off the clot and centrifuged. 
This antiserum was then passed through a sterile Seitz filter, bottled, 
tested, and stored in the same way as for the antigens. Eleven antisera 
were so prepared, their specificity as follows: 

C*, Cs, Cg, Cb anti-fiana caiesbeiana 

Cia anti-i? pipxena 

Cb, Ciu anti-A?npftiuma means 

C^ anti -Necturu8 maculosus 

Cuj, Ci* anti-Cryptabranchus alleganienns 

Cn anti-»S'iren lacertma 
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C -Maljng the Tests 

The geneial piocedure m a serological study of biological relation- 
ships is to test each antiseium with the paiticular antigen used in its 
formation, and then follow with the testmg of all the othei available 
antigens But it is of the first importance m comparative work that all 
the antigens used be op the same strength This has been emphasized 
in previous woik (1) dealing with Mammalia In order to equalize the 
concentiations of the different antigens it was necessary to determine the 
piotem nitrogen and calculate the content of protein with the usual 
factoi 6 25 The method for determining the protein nitrogen was the 
Folm-Wnght modification of the Macro-Kjeldahl (7) The results are 
given m Table I 


Table I — Protein content of amphibian sera 

Piotem in gms per 100 co of 
Species serum oi 100 cc of extract 


— Rana catesbewma 7 a 

(seium) 

2 66 

R piptens a 

(sea uni) 

1 80 

Amphxuma means 5b 

(serum) 

3 39 

Nedurus vxaculosue 1 

(serum) 

1 58 

Cryptobi anchus aUegamensis A 

(serum) 

2 56 

Siren laceitma 

(seium) 

2 71 

— Rana clamitans 

(serum) 

1 68 

Hyla septeninonahs 

(serum dil 1 60) 

0 025 

Ambystoma opacum 

(serum dil 1 10) 

0 25 

Plethodon glutxnoaua 

(extract) 

0 013 

Destnognathus fuscue 

(extract) 

0 094 

Gyiinopkdus porphyrUtcus 

(extract) 

0 033 

Tnturus mndescem 

(extiact) 

0 18 


The values given m Table I oie fanly consistent for the seia, but 
quite vanable, as is to be expected, foi the filtei-paper extiacts of whole 
blood The B senes of values is m excess of the tiue value of piotem 
to the amount of the non-protem mtiogen present The avoiage 
amount of non-protem mtiogen present m the A senes was 5 4 pei cent. 
The quantities of antigen available m the B senes were too small to 
allow the determination of the non-piotem N, but the eiror due to this is 
probably insignificant m the secondary data based on the non-reciprocal 
tests m this senes, which gave lesults to be accepted tentatively only 
In eveiy case the dilution factor necessaiy to reduce the most con- 
centrated seia to a standard dilution was calculated The basic stand- 
dard dilution chosen was a solution of 1 part of protein to 500 parts of 


l A Protein baud on Total N minus non-protem N 
*B Protein based on Total N 
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saline. From this basic standard solution all higher dilutions were 
made. This procedure guarantees that all the corresponding dilutions 
of every antigen are truly comparable in their total protein content. 

The series of antigen dilutions used is shown m Table II. 

Table II. — Standard dilutions used in amphibian tests 
Tube 1 = 1 part of protein to 600 parts saline 
Tube 2 = 1.1,000 Tube 8=1:64,000 

Tube 3 = 1 :2,000 Tube 9 = 1 :128,000 

Tube 4=1 :4,000 Tube 10 - 1 -.266,000 

Tube 6 = 1 £,000 Tube 11 = 1 £12,000 

Tube 6 = 1 -.16,000 Tube 12 = 1 :1, 024, 000 

Tube 7 = 1 £2,000 Tube 13 = 1 .2,048,000 

Having determined the dilution factors to be used according to the 
strength of each available antigen in order to make the basic standard 
dilutions, one may begin to make the actual titrations The procedure 
followed here was the usual ring-test procedure. A senes of small 
clean test tubes of clear wall (heating to a glow m the gas flame clears 
and thins the wall) is arranged m a rack Into each one except the first 
is pipetted 0.5 cc. sterile 1.8 per cent buffered salme of pH 7 The 
method of buffering was that of Evans (6). Then with a 1 ml sterile 
pipette, 0 5 cc. of a 1:500 standard dilution of a particular antigen is put 
into tube 1 and a similar amount into tube 2. The contents of tube 2 
are now thoroughly mixed by repeatedly drawing up the liquid and let- 
ting out of the pipette and then 0.5 cc. of the mixture (now 1:1000) 
is transferred to tube 3 where the mixing process is repeated Thus each 
succeeding tube comes to possess half the concentration of the preceding 
one in the series. The last tube is given no antigen 

Into the bottom of each tube beg inning with the last (which serves 
as a control) is carefully pipetted 0.1 cc. of the particular antiserum to be 
investigated. As soon as the series is finished the whole rack is placed in 
the water bath at 37.5°C. At 20, 40, and 60 minutes the reading rack is 
placed on a special reading stand so lighted that the zone of contact 
between antiserum and antigen is strongly illuminated With the aid of 
a reading-glass the presence of a white layer of precipitate in the region 
of contact of antigen and antiserum may easily be observed. The pre- 
cipitate is us ually in a fairly thick layer in the tubes containing the lower 
dilutions and gradually thins out in the tubes of higher antigen dilutions. 
The last tube cont aining a distinct ring at the time of reading defines the 
titer or strength of the reaction. The readings at one hour were chosen 
for analysis m this investigation. 
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Experience with precipitating antisera obtained from both rabbits 
and fowls enables us to say that the fowl antisera are the most difficult 
to read. They tend to be slightly opalescent, though this may decrease 
on rip enin g in the ice-box over a period of several months. This opales- 
cence is sometimes great enough to appear as a non-specific precipitation 
running through a whole senes of dilutions and into the control. This 
appearance may sometimes be prevented by the use of the more con- 
centrated saline (1.8 percent) as suggested by Hektoen (9). But the 
real “specific” precipitation, whether homologous or heterologous, is 
usually sharp and clear-cut and hence readily distinguishable from the 
so-called non-specific precipitations. We have recorded as the titers 
of these tests only what appeared to be sharply defined distinct reactions 
and have disregarded the diffuse hazy appearance which is characteristic 
of the non-specific reactions. 

One more matter should be explained before proceeding to the 
results of the tests The relationship between any two species A and B 
is expressed in per cent. It is the ratio between the heterologous and 
homologous titers for those species. For example, suppose the homolo- 
gous titer of antiserum A tested with serum A is 1 :10,000; this is called 
100 per cent. If the same antiserum tested with serum B gave a titer of 
1 :5000 the ratio of the heterologous and homologous titers is tM 88 or 
50 per cent. The degree of relationship between species A and B is then 
50 per cent or, more accurately, the blood proteins of the sera of these two 
species are 50 per cent similar as tested by this biological reaction. But 
now it has been pointed out (1) that the relationship between these two 
species can be determined not only in the above way but also in the 
contrary way, i.e , by testing antiserum B against serum B and serum 
A and comparing the heterologous and homologous titers again. Theo- 
retically the two values should check within the limits of error of the 
tests if there are no disturbing factors, and hence the quantitative meas- 
ure of the degree of relationship can be doubly checked. 

Each test has been repeated one or more times and the variability 
in the successive readings indicates the amount of error involved. The 
error of reading is somewhat greater in this investigation than in the 
previous study of mammalian relationships mentioned above — due 
probably to the relatively greater opalescence of the antisera — and the 
reciprocal values do not check as closely as in the mammalian work. 
For the amphibian work one can only say that the reciprocal tests of the 
same two species are of the same order of magnitude. 
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THE PRIMAKY DATA (RECIPROCAL TESTS) 

Now let us proceed to the primary data resulting from the reciprocal 
tests. Table III giveB the results of the reciprocal tests as tube numbers. 
By referring to Table II the actual titers in every test may quickly be 
determined. Note that the homologous titers are never exceeded by 
heterologous titers beyond the limits of error of the reaction. Note that 
the heterologous titers may sometimes be equal to the homologous titers, 
which indicates a dose blood relationship. More often the heterologous 
titers are considerably less than the homologous titers. In some cases 
the heterologous reactions are very weak or negative, which indicates a 
remote degree of relationship. Note the general parallelism where two 
or more antisera of the same kind are tested with the other antigens. 
The reactions are all consistent enough, bearing in mind the errors 
involved in the tests, with one exception: this is the surprisingly high 
value of the Ci 6 (anti-jSkreu) antiserum when tested with R. pipiens 
serum. A much lower reaction was expected m view of the weak reaction 
with R. caiesbeiana serum. This marked difference m the behavior of 
the two Rana species is consistent with the relatively low value for the 
reciprocal tests between these two Rams species, which indicates a not 
very dose relationship. But let us not put too much emphasis upon 
such an unusual reaction; it cannot be fully explained at present. 

To bring out more clearly the various degrees of relationships of 
these spedes to each other, the results have been calculated as per cents 
of the homologous titers, and these corresponding per cent values are 
given in Table IV. These per cent values are average values, based on 
all the titers of the repeated tests with the same antigen and antiserum. 

Now, to get a final simple quantitative expression for the degree of 
relationship of these spedes, all the corresponding reciprocal per cent 
values for antisera and antigens of the same two kinds have been averaged 
and the probable errors of the resulting means (M) calculated. The 
results are given in Table V. Most of the M values are significant 
statistically. The exceptions are two of the Siren values: viz., Rana 
pipiens vs. Siren lacertina, and Cryptobranchus aUeganiensis vs. Siren 
lacertina. These exceptional values are to be accepted subject to verifica- 
tion. As to the Cryptobranchus-Siren value, it is very low (2.61) and 
could not be much less than it actually is (0 being the lower limit). It 
might be somewhat greater, but not much greater without disturbing the 
other values whose reliability is more certain, and therefore we may 
accept it as being approximatdy correct. 



Table III. — Results of the reciprocal tests given as tube numbers corresponding to the titers of the reactions. 
a, b, c are the three senes of readings made. Senes a was practically completed in June, 1931; series b in October, 















































































Table IV. — Results of the reciprocal tests given as per cent values corresponding to the titers of the reactions 
The homologous reactions are recorded as 100 per cent and italicized 








































































16 


AMERICAN MUSEUM NOVITATES 


[No. 606 


Table V. — Mean values of reciprocals and their probable errors 

Rana catesbeiana X Rana piptena =43.82 ±8.4 

Rana catesbeiana X A mphi uma means =0.30=*= .039 

Rana catesbeiana XNedurua maculosus =-0.25=*= .060 

Rana catesbeiana XCryptobranchus aUegamensis =0.25=*= .065 

Rana catesbexanaXSiren lacertina ■= 0.249^ 035 

Kona pipiens X Amphiuma means =0 121* .01 

Rana pipiensXNedurus maculosus =*0 143=*= 045 

Rana pipiens X Cryptobranchus aUegamensis =0.266=*= .088 1 

Rana pipiens X Siren lacertina =* 1 77=*= .82 2 

Amphmma means XNecturus maculosus = 56.6=*= 14.2 

Amphiuma meansXCryptobranchus aUegamensis = 14 67=*= 4. 12 

Amphiuma means X Siren lacertina — 75.3=*= 18.6 

Necturus maculosus X Cryptobranchus aUegamensis = 16.94=*= 2.22 

Nedurus maculosus X Siren lacertina** 56 3=*=8 9 

Cryptobranchus aUegamensis X Siren lacertina** 2.61=*= 1.43 

To express these quantitative measures of relationship graphically 
the following procedure is used (2) . Since a high value for M means close 
relationship and this should be expressed graphically by a short distance 
between the species, it is a simple matter to take the value 100-M as the 
map or “tree” distance apart of the species. The values of 100-M for 
the species of Caudata tested reciprocally are given in Table VI. 

Table VI. — 100-M values for the Caudata tested reciprocally 


Amphiuma means vs. Nedurus maculosus . 43 4 

Amphiuma means vs. Cryptobranchus aUegamensis 86 3 

Amphiuma means vs. /Jiren lacertina . 24 7 

Nedurus maculosus vs Cryptobranchus alleganiensis 83 1 

Nedurus maculosus vs Siren lacertina 43.7 

Cryptobranchus aUegamensis vs. Siren lacertina. 97.4 


When it came to locating the loci of these species on a “tree” ex- 
pressing their present relationships, it was found that the values would 
not fit on a plane surface without breaking them into segments, but that 
they would fit very well in three dimensions, as was the case in the 
Ma mm alia (2). Taking Cryptobranchus, the most primitive form among 
the Caudata tested, as the starting point, the other species are located 
with reference to Cryptobranchus and to each other by their correspond- 
ing 100-M values. (Actually the values ■ 1 ^' M in centimeters were 
taken, simply to give a figure of convenient size.) A projection on to a 
plane surface of the caudate loci, with their corresponding tree distances, 
is shown in Figure la, and an actual photograph of the model itself is 

^Really not a reciprocal aa the test can be calculated only one way. 

*The Siren antueruni X S pipiens antigen reaction was high, nearly as great as for the caudate 
antigens , but not so with R catesbeiana antigen. 



1933] RELATIONSHIPS OF COMMON AMPHIBIA 


17 


shown in Fig. 15. These figures show, in a new way, the relationships of 
these Caudata. It may be of especial significance that the mathematical 
values for their interrelationship, based on quantitative precipitin tests, 
do fit together in a remarkable way. Furthermore, unless the relation- 
ship values are broken into segments, the old maimer of expressing 
phylogenetic relationships on a plane surface will no longer suffice, for 



Kg. 1. The relationships of Crypkibtanchua (C), Amphiuma (A), Sven (S), and 
Nedurua (N). 

a. Projection onto a plane surfaoe of the model pictured m 6 The numerical value* nre the actual 
dimensions of the model in om equivalent to the -i— A relationship \ alues 

ft. Photograph of a model of the phyiogenctio polj hedron of these salamanders 
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these values will fit together only in three dimensions. May it not be 
of some unusual meaning that these values require three dimensions for 
their expression? Real trees grow in three dimensions, and this new 
method of picturing relationships seems therefore more natural than 
previous methods. The fact that this method is applicable to Mammalia 
also (2) suggests that it may be of some general significance. 

The data shown m Tables III, IV, and V then give us a mathematical 
expression of the degrees of similarity in the blood proteins of the species 
studied. Insofar as similarity in blood proteins means genetic relation- 
ship, they may serve as a measure of the degree of present relationships 
among these forms. Considering especially the per cent values of Table 
IV and the reciprocals in Table V, it is seen that the relationship be- 
tween Caudata and Saiientia is very distant. On the other hand the 
Caudata all show definite relationships among themselves, and so do 
the Saiientia. 

As to the relation between Rana catesbeiana and Rana pipiens, it 
is (by the precipitin test) less close than the relation between Amphiuma 
and Necturu8 , or between Amphiuma and Siren, or between Necturus and 
i Siren These facts suggest that these two Rana species are not so dose as 
to justify their being placed in the same genus. But it must be admitted 
that at the present time we have no anatomical basis for isolating them 
in separate genera On the other hand, Hadley (8) describes a marked in- 
compatibility of the skins of Rana pipiens and Rana damitans in grafts. 
So far as this goes it suggests a lack of close relationship between these 
two species. This is what would be expected on the basis of the precipitin 
tests which put Rana clamitans and R. catesbeiana dose together and both 
fairly distant from R. pipiens , and therefore to some degree supports 
the serological findings. 

Our main problem, however, was to determine the mutual relations 
of the salamanders, especially those of the genera Siren and Necturus , 
whose exact systematic position has been long m doubt. Cryptobranchus 
is now known to be a large hynobiid salamander that normally meta- 
morphoses its skin (14), but retains most of the organization of a larval 
or partly metamorphosed form. Because of its hynobiid affinities it 
may be placed with confidence at the base of our phylogenetic tree. It is 
of great interest that Siren, Necturus, and Amphiuma stand doser to 
one another than any one of them does to Cryptobranchus. Siren, which 
the anatomical evidence suggested was perhaps equally near hynobiids 
and salamandrids, is shown by the serological tests to be more remotely 
related to Cryptobranchus than is either Necturus or Amphiuma. We 
shall refer to the matter again after considering the secondary data. 
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No attempt was made to locate the Salientia on the “tree” because 
of their remoteness from all the Caudata tested. Nor were there recipro- 
cal data sufficient to justify making a tree for the Salientia alone. 
Further work is indicated for these Amphibia. 

It should be emphasized that the phylogenetic polyhedron shown is 
not a simple guide to ancestry. It does express present relation ship s. 
It also suggests ancestry insofar as the base-form, Cryptobranchus, is 
really primitive, but it should not be interpreted literally as rnmning 
that Amphiuma , Nedurus, and Siren diverged from the Cryptobranchus 
we know today exactly along the lines connecting the loci of these species. 

THE SECONDARY DATA (NON-RECIPROCAL TESTS) 

These data were obtained for the species in which the tests could 
be made in only one way, because of the lack of sufficient antigen to 
serve for antiserum production. The results therefore lack the double 
check available for the primary data (reciprocal tests) and are to be 
considered tentative only. They are shown in Table VII as tube numbers 
and as per cent values. 

The results shown in Table VII may be summarized briefly, the 
average degree of resemblance between each species and all the others 
in the series being as follows: 

Rana catesbeiana 100 per cent; Rama damitans 151 per cent; Hyla 2.7 per cent. 

R. -pi-pxem 100 per cent; R damitans 0.43 per cent; Hyla<0.57 per cent. 

Ampkiuma 100 per cent; Tnturus 18 5 per cent; Desmognathus 7.3 per cent; 
Qynnophilus 1 4 per cent; Plethodon 1 24 per cent; Hyla 1.1 per cent; R. damitans 
0.57 per cent; Amby stoma 0 43 per cent. 

Nedurus 100 per cent; Triturus 9.4 per cent; Plethodon, Ambystoma, and Hyla 
088 per cent; Gyrinophilus 0 43 per cent ; R. damitans 0.29 per cent; Desmognathus 
0.15 per cent. 

Cryptobranchus 100 per cent; Tritwrus 4.1 per cent; Plethodon 2.4 per cent; Hyla 
0.60 per cent; 12. damUans 0.25 per cent; Qyrmophdus, Desmognathus, and Ambys- 
toma 0 17 per cent. 

Siren 100 per cent; Tritwrus 7.0 per cent; Ambystoma 1.8 per cent; Plethodon 
0.88 per cent; Desmognathus, R. damitans, and Hyla 0.44 per cent; OyrinophUus 
0.40 pear cent. 

The results indicate tentatively that Rana catesbeiana stands very 
dose to R. damitans , l and quite a distance from Hyla. On the other 
hand, R pipiens is rather distantly related to both R. damitans and Hyla. 

*The 240 per cent heterologous reaction between C» and R dam-dans serum is an extreme error 
The average value of all the tests between these two species is 101 per cent, which represents more dearly 
th error expected in the r eadings . It may be that although R catesbeiana and R damitans sera were 
equal in total protein, the latter contained a larger proportion of serologically active protein. 



Table VII.— 1 The results of the non-reciprocal tests, the titers being indicated by the corresponding tubo numbors 
and per cent values. Headings were made m two series, a and b, during May, 1932 
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As for the Caudata, Necturus is related to Tntui us but distant from 
all the others, Cryptobranch us is quite distant from all of the Caudata 
tested . Siren is related to Triturus but distant from the others. These 
results on the whole are corroborative of the reciprocals m indicating 
that Suen stands fairly close to Necturus and Amphiuma but not to 
Cryptub ranch us Triturus seems to behave as a stem-form, bridging 
the gap between Cryptobianchu s and the other species. Triturus is a 
primitive salamandrid and hence the serological tests lend strong sup- 
port to one of the views expressed above, that on the basis of anatomical 
and life-history data both Suen and Necturus have sprung from a 
primitive salamandnd stock 

The reactions with the Salientia are all very weak and subject to 
great errors of reading, as are all weak reactions. The same is true for 
the Caudata with values under 2 per cent. Because of these greater 
errors and the lack of reciprocal checks, no significance is to be attached 
to the difference between the per cent values that are themselves under 
2 per cent. 


DISCUSSION 

We have taken a problem m phytogeny that, though a considerable 
amount of anatomical and life-history data had been brought together, 
still remained unsolved After examining the evidence both pro and 
con for the phylogenetic placing of the species, we have applied sero- 
logical tests and have secured evidence of relationship to support one 
of the views. Neither Siren nor Necturus is a primitive salamander, 
but both are allied to Amphiuma and to Triturus Very probably they 
represent an off-shoot from a salamandroid stock that made its way to 
America early m the Tertiary 

Nuttall showed conclusively that the precipitin reaction gave results 
that paralleled the systematic positions based on the older methods of 
phylogenetic investigation. With improvements in tec hni que this test 
can now give a quantitative measure of present relationships, a measure 
whose reliability can be determined by the accepted biometric methods 
V e have then a means of studying present relationships mdependently 
of the older methods. 

Already it appears that there are some important advantages m the 
serological method of attack It is an objective test requiring a minimum 
of interpretation. It can become quantitative when carefully performed 
and its reliability determined by the usual methods. Moreover, there is 
the double check available in the reciprocal tests. Finally, it is likely 
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that the serological method is capable of differentiating forms whose 
structures are convergent, and of distinguishing at times between speciali- 
zation toward simplicity in structure and real primitiveness 

It is interesting also that the data from this investigation support 
previous work which led to a new type of graphical expression of phylo- 
genetic relationships, viz , a three-dimensional “tree” or phylogenetic 
polyhedron. Surely a family tree, like any other, should grow m three 
dimensions 

But this is just a beginning. Much additional work must be done 
before the final evaluation of the serological attack on problems of rela- 
tionships and phytogeny can be made In the case of Siren and Necturus 
it apparently has given us a satisfactory solution of a problem of long 
standing. In the case of Rana, further tests on some of the many other 
species m the genus are desirable before any final statement may be made 
as to number of subgroups that exist within this genus 


CONCLUSIONS 

The results of 300 precipitin tests on the blood Bera of thirteen 
species of Amphibia are recorded quantitatively. The data suggest the 
following conclusions. 

1. — The serological relationships of Caudata and Sahentia are relatively remote. 

2. — Within the Sahentia, Rana catesbeiana and Rana damitans are very close together, 

while Rana ptptens is not very closely related to either Hyla seplentrtonalis 
is remote from all the species of Rana 

3 — Within the Caudata, Cryptobranchus, an acknowledged primitive form, is not 
very closely rolated to Siren, nor to Amphxuma nor Necturus, the last three 
standing fairly close to each other. 

4 — Siren and Necturus are related to TrUurus Apparently they both evolved from 
a salamandroid stock and not from the Hynobiidse, as some anatomical and 
life-history evidence indicated. 

5. — Three dimensions are required to express graphically the present per cent rela- 

tionships of the Caudata tested (unless the per cent values are broken into 
segments). 

6. — The principle of reciprocal relationships generally holds to the extent that the 

per cent values of relationship of any two species are of the same order of 
magnitude, whichever way the test is made 
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A PUG-HEADED GRUNT, HAEMULON PLVMIERI 
By E. W. Gtjdghb 

The members of the family Haemulidae, or grunters, so named be- 
cause of the characteristic noise each fish makes with its air bladder, are 
among the most numerous marine percoid fishes on our south Atlantic 
and Gulf coasts. These fishes are among the most abundant of the food 
fishes found in Florida and throughout the Gulf-Caribbean waters, and 
are common in collections, being caught everywhere. The American 
Museum has the specimen figured and described herein (No. 2904), 
along with other representatives. 

This example seems to be unique in that it is the only pug-headed 
Haemidon of which there is any record. Large numbers of pug-headed 
fishes, chiefly from the fresh waters of Europe and America, have been 
described. These fresh-water pug-heads come mainly from two groups: 
the saknonids sought by anglers, and their monstrous forms contributed 
to museums by them; the other group includes the carps and the carp- 
like forms, which are caught in large numbers by commercial fishermen, 
and pug-headed specimens brought into markets are often sent to 
museums for identification. Thus was obtained the first pug-head ever 
figured and described by a scientific man. 

Rondelet, one of the fathers of ichthyology, in a book on fishes pub- 
lished at Lugduni (Lyons, France) in 1555, figured and described such a 
pug-headed carp, which he says he purchased at the fish market in 
Lyons. Rondelet’s account, buried in his old book, I found years ago, 
and when opportunity presented itself I reproduced his figure and gave 
an account of his find to make known to teratologists this earliest figure. 1 

Most of the marine pug-headed fishes reported belong to the sea- 
bass group. I have had and have described two such pug-heads 1 and in 
the same article 1 brought together accounts in the literature of such 
deformities in related fishes. To these records of salt-water pug-heads 
must now be added that of a Haemidon, a member of a group of marine 
fishes from which, so far as I know, no abnormality like this has ever 
been recorded. The history of this specimen follows. 

Kludger. E W .1928 ‘ n inllanm a Rnnrial«t'« Pug -hmHeri Carp: the Earliest Record, — A D. 
1664' Nat. Hiat-XxVlII, pp. 102-104, 2 text-fine . , 

*Gudger, E W , 19% ‘Poa-headednese in the Striped Sea Ban, Boceua lineatiu, and in Other 
Belated Imhee ' Bull Amer Mua. Nat Blet, LXI, pp 1-19, 3 Pie., 7 text-figs. 
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In the spring of 1910, the yacht ‘Tekla’ made a cruise in the waters 
of southern Florida. Mr. Alessandro Fabbn, the owner, invited Mr. 
John T. Nichols, of the department of fishes of the American Museum, 
for a cruise as a guest and particularly as a representative of the Museum. 
A number of interesting specimens were procured, but none more in- 
teresting than the one under consideration. At that time, there being 
no one at the Museum interested in such abnormalities, the fish was put 
away in storage and remained there until I began to publish articles on 
pug-headed fishes. Then our laboratory aid, Mr. Fred Kessler, re- 
membered it and, to my great pleasure, brought it to my attention. 



Fig 1. Lateral view of a normal common grunt, Haemulon plumien. The open 
month fails to give a correct idea of the steep forehead in the nnrmn .1 fish. 

After Jordan and Evennann, 1900 


This specimen, which was taken in southern Florida in the spring 
of 1910, is a small fish only 218 mm. ( 6.8 in.) long over all, 75 mm (3 
in.) deep, and weighs 177 g. (6.25 oz.) — after being in preservative for 
nearly twenty-three years. It is, despite its small size, presumably 
mature. Examples of this species grow to a maximum size of eighteen 
inches and a weight of four pounds. However, specimens over two 
pounds are rare, and the average is said to be about one-third of a pound. 
The specimen under consideration is then of normal size and is adult. 

It is a matter of interest to note that Hctsmulon plvmieri ranges as 
far south as Brazil. Here was captured, figured, and described by 
George Marcgrave, that first great student of natural history in America, 
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a marine percoid fish which he called “Guabi coara BrasHiensibus ” in 
his great book published in 1648. 1 This fish baa been identified by the 
best authorities as the species of grunt under consideration. The present- 
day specific name was given to the fish by Lacdp&de, in 1802, by reason 
of a drawing of it sent to France from the island of Martinique by the 
Abbd Plunder. 

The normal grunt, Haemulon plumieri , is a deep-bodied, short- 
nosed, steep-headed fish, in which the head is contained 2.5 to 2.8 in 
the body. These characters are very clearly shown in Figure 1, which is 
copied from the drawing reproduced in Jordan and Evermann’s * Fishes 
of North and Middle America’ (1900, IV, PI. ccv, fig. 532). Unfortu- 
nately the mouth is open and one cannot directly compare with it Figure 
2, which is a drawing in lateral view of the pug-headed fish discussed 
in this paper. In the pug-head it is evident that the very marked short- 
ening of the upper jaw has been accompanied with a very marked bulg- 
ing of the forehead, directly in front of and on a level with the eyes. 
How great this bulging is may be seen by noting the distance from the 
nostrils forward to the rim of the forehead in Figures 1 and 2. 

It has been difficult for me to divest myself of the idea that the lower 
jaw has also undergone shortening. However, the positions of the 
various structures of the head seem normal when compared with those 
in normal fish of the same species in our collection. Unfortunately our 
collection does not contain another specimen the exact size of the de- 
formed fish, but comparative measurements lead to the conclusion that 
the lower jaw has undergone little if any shortening. This impression is 
strengthened when both fish are held in the position in which the de- 
formed fish was held when Figure 3 was being drawn, and is further con- 
firmed on opening the mouth and noting that in the abnormal fish the 
lower breathing valve is normally placed with regard to its distance 
from the point of the lower jaw. 

Inspection of Figures 2 and 3 shows that the upper jaw is present 
in its entirety; in many pug-heads it is partly and frequently entirely 
lacking. Here it has been materially shortened, presumably in the 
central section, while the maxillary at the upper comer of the mouth 
seems entirely normal in shape and size. The flattened shape and cross- 
wise position of the remnant of the upper jaw are admirably shown in 
Figure 3, where the head is looked at from above. Below, and in front 
of the head, the projecting lower jaw may be seen. The lower jaw 

1 'Qeorgi Marcgravi Histone Rerum Naturallum Brasilia Amatdodami, 1648. (Guabi coara 
Branlienribua, p 168, woodcut) 
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projects 7 mm beyond the cross-bar position of the upper. The pro- 
jection in this view looks considerably greater than it does in Figure 1, 
but dividers show that both figures are accurately drawn. This cross- 
bar-shaped and -placed upper jaw is almost identical with what I found 
m the two specimens of Roccus hneatus described, as may be seen m 
Figure 4 

There is, then, m this specimen, a marked shortening of the head m 
the upper jaw region accompanied by a noticeable bulging in front of 



Fig. 2 Fig 8 

Fig. 2. Lateral view of the head only of a pug-headed common grunt, Haemidon 
jHumieri, from southern Honda. 

Drawn from specimen No 2904 in the \mencan Museum. 

Fig. 3. Dorsal view of the head of the abnormal grunt m the Amencan Museum. 
Note the continuous upper and the projecting lower jaw. 

eyes and nostrils. The front of the head has undergone a marked shorten- 
ing in the center, at the point of union of the premaxillaries. This 
shortening of the premaxiUaries has brought about a crowding of the 
teeth into two roundish pads which hang, as it were, from a bulge or 
shelf in the upper mouth. The distance from the point of the upper jaw 
to the hinder or free edge of the upper breathing valve is less than in the 
normal fish. Apparently, however, the shortening of the head has 
carried the breathing valve backward somewhat. 
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Pug-headedness in Haemulon plumien, 
as in similar teratological specimens of 
fishes, is due to the failure of the para- 
sphenoid, or basal bone of the skull, to 
elongate. In many specimens, as in the 
sea-bass previously referred to, the para- 
sphenoid buckles up into the space between 
the eyes and causes a marked exophthalmia 
Whether or not such a bulging of the eyes 
was visible in this specimen when fresh can- 
not be said, but in this fish, preserved for 
so long a time, the eyes are sunken, and I 
judge that they were never very prominent. 
It seems probable that in this fish the 
buckling of the parasphenoid (if such is 
present) has resulted in crowding the nasals, 
preorbitals, and ethmoids forward to pro- 
duce the markedly outstanding forehead. 
How this buckling may produce bulging 
of the eyes may be seen in the eyes of the 
pug-headed sea-bass shown in Figure 4. 

What causes the parasphenoid to be- 
have in this fashion in fishes cannot defi- 
nitely be said, but it is known that pitui- 
tary disturbances in mammals produco 
shortening of the head and face — and give 
rise to pug-headedness m dogs. No experi- 
mental work has been done on fishes, but 
at least one pug-headed trout embryo has 
been described; and, since all fish embryos 
are at first short-snouted, it would seem 
that pug-headedness in fishes may arise as 
a germinal defect. There is here an inter- 
esting if difficult field for investigation. 

Neither in Dean's ‘Bibliography of 
Fishes,' nor in the classified card catalogue 
continuing it since 1914, is their any refer- 
ence to this type of deformity in this group 
of marine percoid fishes. It has been de- 



Fjg. 4. Dorsal view of the 
anterior body-parts of a pug- 
headed sea-bass, Roccus linea- 
tue. Here the same conditions 
found in the head of the grunt 
shown in Figure 3 may be seen, 
save that the eyes are pro- 
truding. 


After Gudger, 1030 
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scnbed, however, in specimens of the related genera Ldbrax and Roccw, 
as noted above, and Mr. John T. Nichols, my colleague, tells me that he 
once saw a round-headed silver perch, Bairdiella chrysura, taken in 
Florida. This specimen is at present preserved in the collections of the 
Museum, and I purpose to describe it shortly 
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STRUCTURE AND AFFINITIES OF TRIGONOSTYLOPS 1 
By George Gaylord Simpson 

Trigonostylops is one of the most interesting and peculiar but has 
been one of the least known of South American mammals . Like most 
mammals of its age, from the Notoatylopa Beds, it was known only from 
parts of the dentition, which showed that it is very distinctive but gave 
little real idea of its general character or affinit ies. Trigonoatylops was 
first described (Ameghino 1897, p. 492) from four imperfect and incor- 
rectly associated teeth. Ameghino later (1901, p. 390) limited the name to 
a natural genus and recognized its principal dental characters In all he 
named thirteen species (the majority of which are undoubtedly synony- 
mous), the types all very imperfect and mostly single teeth. Toumougr 
found better material, enabling Gaudiy (1904, figs. 14, 24, 36) to figure 
most of the upper and lower dentition. Roth (1899, p. 386) found a good 
lower jaw, but he did not figure it, and his description is cursory and not 
very enlightening. He did not recognize its resemblance to, or identity 
with, Trigonoatylops and called it Staurodon (preoccupied, later replaced 
by Chiodon Berg). The genus was one of the less abundant elements in 
the Notoatylopa fauna , 2 and that is the extent of previous knowledge of it. 

To this is now added a skull nearly complete and with preservation 
unusually favorable for study, making Trigonoatylopa one of the best 
known, rather than among the least known, of early South American 
mn.nrvmfl.ls . It proves to be even more peculiar than was anticipated, 
and indeed is one of the most extraordinary mammalian skulls ever dis- 
covered, being unusual in almost every detail and having some striking 
characters otherwise quite unknown in the Class Mammalia. 

MORPHOLOGY 

The following description .of the morphology of the genus is based 
on the Ameghino Collection, numerous other isolated teeth and imperfect 
specimens, and the literature, but chiefly on these three excellent 
specimens: 

•Publications of the Searntt Patagonian Expedition, No. 12. 

•About fifty specimens (mostly single teeth) are knonn to me, and the collections m Paris and Munich 
probably contain a few more. 
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Museo de La Plata No. 12-1736. SymphysiB and most of left lower jaw. Type 
of Chtodon [ = Trigonoaiylopa] gegenbauri (Roth). Collected by Roth north 
of Lago Musters. Studied through the TriTidnMM of Drs. Torres and Cabrera. 

Field Mus No. P13323. Lower jaw with left Ci Px, and Pg-Mi and right P*-M*. 
Collected by the First Marshall Field Paleontological Expedition to Argen- 
tina and Bolivia, E. S. Riggs, leader, near Punta Casamayor. Studied by 
arrangement with the Feld Museum of Natural History. 

Amer. Mus. No. 28700. Skull nearly complete except for most of rostrum, with 
P®-M* of both sides. Collected by Justino Hera Andes of the Scarzitt Pata- 
gonian Expedition, south of Lago Colhud-Huapi. 

The only significant points still unknown in the dentition, skull, and 
jaws are premaxfll®, nasals, upper incisors, and whether the enlarged 
teeth are canines, as they appear to be, or lateral incisors, as is possible. 

Dentition. — The premaxillae are unknown, and no isolated teeth 
can be recognized as upper incisors of this genus. The upper incisors 
may have been absent. There are isolated tusk-like teeth in the collec- 
tions which undoubtedly belong in the upper jaw of Trigonodylops. 
These are relatively large, moderately curved teeth with long, closed 
roots. The crown doubtless was enamel-covered, but the known speci- 
mens are all worn to the dentine and the actual crown pattern is un- 
known. There are two wear facets, both strongly oblique to the tooth 
axis and probably nearly vertical in life, the larger on the anterior, more 
convex, side, and the other contiguous but at an angle of about 225° 
to this, on the anterointemal side of the tooth. From the relationship 
of these wear surfaces to the lower tusks, it appears that these teeth 
probably pointed well forward, were widely separated at the alveoli, but 
converged slightly at the tips. 

It has been assumed that the tusks are canines in Trigonodylops. 
The evidence, all inconclusive, is chiefly that they are morphologically 
more like some canine tusks than like most incisive tusks, that the 
opposite upper tusks were apparently widely separated at the alveoli, 
and that they somewhat resemble astrapothere tusks. The last, prob- 
ably the real reason why they have been so identified, is the least con- 
clusive reason of all, as the resemblance is not an identify and as the 
reasoning seems to have been that these were canines because they were 
like astrapothere canines and that the animal is related to the astrapo- 
theres because its canines are similar. Opposed to their being canines 
are the facts that they are extremely anterior, at least in the lower 
jaw, and that there are only two pairs of lower incisors between th«m T 
Yet it does seem probable that they are really canines. 

Gaudies figure shows a single alveolus for P 1 near the middle of the 
diastema. Our specimen stops just where this alveolus should be and 
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does not show it, although it was very probably present immediately 
anterior to the parts preserved. There is no known upper jaw of the 
same provenience as Roth’s lower jaw, which has no Pi. Probably P 1 
also was sometimes absent. 

P 2 - 4 are apparently always present and are contiguous. P 2 is a 
small tooth, longer than wide, with a single main cusp, keeled antero- 
posteriorly. On our skull and some isolated specimens it has an internal 
basal swelling, not cuspidate, but this is absent in Gaudry’s figure. 
P 8 - 4 have about the same structure and proportions, but P 4 is larger. 
The ectoloph has distinct paracone, metacone, and metastyle, united 
nearly to the apices but distinguished by individual convex vertical 
folds on the outer surface. Paracone and metacone are nearly equal, 
parastyle considerably smaller but prominent and separated by a sharp 
deep fold from the paracone, and metastyle still smaller and much less 
sharply distinguished, sometimes hardly visible especially on worn 
teeth. The whole inner side of the tooth is formed by the crescentic 
protocone, which is lower than the ectoloph. A low but sharp ridge runs 
from it to the junction of parastyle and paracone, and another, rounded 
and even less prominent but sometimes bearing a very feeble meta- 
conule, runs to the base of the metacone. There are anterior and pos- 
terior cingula, the posterior usually slightly wider but not cuspidate. 
These are sometimes continuous across the inner face. A weak external 
cingulum may also be present. 

The molars are not very different from the premolars but differ in 
their considerably greater length, anteroposteriorly, in proportion to the 
width, and in a number of structural details. The ectoloph is more 
prolonged posterior to the paracone fold and the region between this and 
the metacone fold is not a vertical groove but a rather broad flattened 
surface. The metacone fold is less prominent. Paracone and metacone 
are of about equal height on M 1 , but the metacone is somewhat smaller 
on M 2 and definitely smaller on M 8 , The crest from the protocone to the 
parastyle-paracone junction has no proto conule and is sharp and definite, 
although low, but the crest from protocone to metacone is very feeble or 
hardly present as such, although a small metaconule of varying prominence 
is always present. The anterior cingulum is well developed. It some- 
times crosses the inner face of the protocone, but never runs directly 
into the posterior cingulum, but at most abuts against the base of the 
elevated internal end of the latter. The posterior cingulum is wider 
than the anterior, and its inner end, directly posterior to the protocone, 
rises to form a small ridged or cingulum-like hypoeone, of varying 
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development but always much smaller and lower than the primary cusps 
and exduded from the trigon basin. This basin is shallow and broad, 
with a rounded, featureless bottom. An external cingulum is generally 
present, at least between paracone and metacone folds, and may give 
rise to basal cuspules (as in Ameghmo’s T. germinalis ). 

M* is not reduced in size, and it is difficult or impossible surely to 
disting uish the position of isolated upper molars. Tooth replacement in 
this genus seems to be normal, rather than much delayed as it very 
commonly is in notoungulates. In our specimen M 8 is fully formed but 
not erupted, M 2 in place but little worn, AI 1 more worn, and all the 
permanent premolars in place and normally worn — premolar replace- 
ment followed the eruption of M l but is complete before the eruption of 
M 8 . 

The enamel is finely wrinkled on all the cheek teeth, upper and 
lower. 

The lower incisors are known only from Gaudry’s figure. He shows 
two pairs of equal size, each with the crown consisting of a simple rounded 
lobe. 

The lower tusks, presumably canines, have long but closed roots. 
Upon emerging from the alveolus, the tooth curves sharply outward 
and upward. The crown is enameled and more or less caniniform, a 
curved cone modified by an anterior keel. Roth’s specimen preserves 
both canines. The roots are strongly appressed in the symphysis but are 
about 45 mm. apart at the tips, which point outward, upward, and back- 
ward. On this specimen each canine has a groove, the bottom enamel- 
coated and hence not due to wear, in the anteroextemal face. This is 
not visible in the other specimens seen by me, but may have been re- 
moved by wear in them. In these teeth there are generally two wear 
facets, a small one truncating the tip nearly at right angles, and a much 
larger facet on the posterior side nearly parallel to the long axis of the 
tooth. It is interesting that on Roth’s specimen the right canine is 
much more worn than the left. 

Amegbino (1901, p 391) says that “la premiere molaire [l e. Pit] 
d’en haut et d’en has, toujours tr& petite, varie d’empla cement selon les 
esp&ces; elle se trouve plac4e tantdt contre la c anin e et separSe de la 
suivante par une barre ; et tantdt contre la deuxi&ne, la barre se trouvant 
alors entre la canine et la premiere molaire [Pi].” Unless it was based on 
specimens unknown to me and not now in the Ameghino or other collec- 
tions examined, this statement rests on no good evidence and is probably 
not true. In Roth’s specimen Pi is lacking altogether, and this may 
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have been true of some of Ameghino’s own specimens, although they are 
too imperfect for certainty on this point. In Gaudry’s figures and on the 
Field Museum specimen, Pi is a vestigial tooth in the middle of the dia- 
stema. On the latter, and apparently also the former, it is one-rooted 
and has one low, blunt cusp with an anteroposterior keel, followed by an 
incipient heel. 

Pa is sometimes smaller than the following teeth, but is two-rooted. 
The crown is highly variable in structure and I doubt whether this 
variation is of much, if any, taxonomic significance. It may consist of 
one low, heavy cusp followed by a very small heel. In other cases there 
is a small anterior basal cusp. The heel is sometimes larger, with a 
single cusp, or with a larger external and smaller internal cusp. In the 
Field Museum specimen a metaconid is tending to bud from the tip of 
the protoconid. 

Pa has an elongate triangular trigomd with the anterior crest descend- 
ing rapidly, anteromtemally, and not cuspidate. The metaconid is 
immediately posterointernal to the protoconid, nearly as high, and con- 
nate with it nearly to the apex. The heel has a distinct small postero- 
internal cusp (not distinctly shown in Gaudry’s figure, but present in all 
the original specimens examined) and a slightly curved external crest. 
P< has the protoconid and metaconid farther apart, joined by a sharp 
crest which is notched in the middle. The heel is larger and the external 
crest is fully marginal and more distinctly crescentic. 

The molar trigomd consists of a sharp oblique crest, anteroextemal- 
posterointemal, with a cusp at each end, the anterior face excavated 
between them, without median or internal accessory cusps (which occur 
in most contemporary notoungulates). From the external cusp, proto- 
conid, a small sharp crest falls away rapidly anteriorly and antero- 
mtemally, ending at the midline where it sometimes, but rarely, termi- 
nates in a small, vague cuspule (paraconid?). The taionid, considerably 
larger than the trigonid, has an external crescent departing from the 
posterior side of the protoconid base, more external than in most con- 
temporary notoungulates, and ending on the posterior margin near the 
internal side. It is clearly composed of two cusps, a heavy crescentic 
hypoconid and a more conical terminal hypoconulid. The entoconid is 
nearly conical, not transversely crested, and is dose to the hypoconulid, 
separated by a sharp notch when unworn but merging into it when worn. 
The taionid basin is broad, excavated, simple, and dosed except for the 
deep notch between the metaconid and entoconid. On j\I* the hed is 
larger, the hypoconulid projecting farther posteriorly and crescentic, 
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and the entocomd more independent. Lower molar cingula are often 
present but of very variable strength and character. 

Skull. — The nasals and the premaxillae are not preserved. Judg- 
ing from the presence, position and character of the tusks, the reduction 
and position of the lower incisors, the shape of the preserved part of the 
maxilla, and analogy with the functionally similar astrapotheres, it 
may be reasonably inferred that it had reduced premaxillae and retracted 
nasals. 

The facial part of the maxilla has two large, well-marked hollows, one 
immediately anterior to the zygomatic root, the other higher, anterior 



Fig. 1. Trigonostylops vcortmam Ameghino. Skull and jawB, right lateral view. 
The parts of the skull in solid outline are from Amer. Mus No 28700, and the broken 
outline of the snout is hypothetical. The shaded part of the jaw is from Field Mus. No. 
P13323, slightly modified to accommodate it to the skull, and the other parts are 
restored from several other specimens and Gaudry’s figures. One-half natural size. 

to the upper part of the orbit. They are separated by a nearly horizon- 
tal, rounded ridge running anteriorly from the lacrimal region. On this 
ridge some distance from the orbit, are four small foramina, and there is 
another, of about the same size, below and slightly posterior to them. 
There is no infraorbital foramen in the normal position and I believe these 
small for amina , jointly, to represent the anterior end of the infraorbital 
canal — one of the most st r ik ing of the many very unusual features of 
the skull. 
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The whole base of the zygoma and the whole lower border of the 
orbit are preserved. As no suture is visible and as the break does appear 
suggestively as if it had in part followed a suture, it is probable that the 
jugal did not extend anterior to the postorbital process of zygoma, 
although this is not certain. The zygoma arises opposite M 1 - 2 in this 
young individual. Probably it would be opposite M 2 - 8 in an adult. 

The palate is wide, its sides nearly parallel, and as seen from below it 
resembles a wide shallow channel with raised edges and a nearly flat 
floor. The broad palatal processes of the palatines extend forward to 
the level of the posterior parts of P 4 . Near the anterolateral comers, on 
the suture, there is a pair of posterior palatine foramina, and there 
appear to have been other very small vascular foramina in the palatines 
themselves. 

The posterior border of the palate and the choanae likewise present 
very striking features which appear to be quite unique. Near the pos- 
terior end of the surface of the palate, the palatines form a prominent 
median process, with an anterior median crest and a broad, shallow, 
irregular posterior groove running obliquely up into the choanae. On 
each side this process is produced into a pointed, wing-like process, 
between which and the general surface there is a large open groove. 
Within the choanae the palatines send upward a stout median process, 
fully united to the presphenoid or vomer, so that the choanae are 
divided into two wholly separated orifices. 

Continuing into the pteiygoid crests, in which the pterygoids them- 
selves cannot be distinguished on the specimen, the palatines are at 
first thick and somewhat recurved below the passage. In the median 
and posterior parts, however, the crests are vertical and simple, with the 
edge only slightly thickened and no pterygoid fossae or hamular process. 

The supraorbital process and the median part of the zygoma are 
broken, so that it is not known whether the orbit was enclosed. Its 
anterosuperior and anterior border is rounded, without development of a 
distinct crest or tubercle The lacrimal is a small, simple, rounded 
element squarely on the orbital rim, with a large foramen a little below 
the middle. It appears to be in contact only with the frontal and the 

•maYTTlfl. - 

Within the orbit, between the lacrimal foramen and the posterior 
end of the infraorbital canal, nearer the latter, there is a foramen on the 
maxillo-frontal suture. The interorbital foramen lies at the postero- 
internal comer of the floor of Hie orbit, at the junction of the palatine, 
orbitosphenoid, and maxilla. The palatine does not extend above the 
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pterygoid crests and plays a very minor part in this region of the skull, 
containing no foramina here. The orbitosphenoid was apparently well 
developed, but its upper limit is one of the very few sutures which careful 
scrutiny did not reveal. In the orbitosphenoid or along its edges there are 
four foramina. The most posterior is a large fissure between ahsphenoid 
and orbitosphenoid, clearly the foramen lacerum anterius. The foramen 
rotundum must be merged with this also, as it is not present in the ali- 
sphenoid itself. Immediately anterior to the upper edge of this, and in 
part covered by this edge, is a much smaller foramen directed forward. 
This may be the optic foramen, but this function belongs with greater 
probability to another larger and more independent foramen above and 
anterior to this. The fourth foramen, also directed anteriorly, is the 
smallest of all and is near the lower edge of the groove running forward 
from the supposed optic foramen. 

The alisphenoid, apparently fused to the basisphenoid and perhaps 
also to the pterygoid, which cannot be distinguished, is long antero- 
posteriorly, its course nearly horizontal, and shallow vertically. It 
extends for a Bhort distance above the foramen lacerum anterius, but does 
not reach the parietal here. The frontal region is domed, the frontals 
themselves being markedly convex and inflated by large sinuses in at least 
their posterior part, which is all that is preserved of them on the skull 
roof. The frontals here form an angle, directed backward, clasped be- 
tween the divergent anterior ends of the parietals. The frontals are also 
extensively developed in the orbital wall. 

The parietals are large, long elements, but their great development 
is due to the large muscular origins on them rather than to their taking 
any unusual part in the roofing of the brain case. They form a tre- 
mendous sagittal crest, very high and long. The extreme posterior end 
is formed by the supraoccipital (or interparietal), the anterior end of 
which, in the crest, is wedged between thin plates of the parietal, but far 
the greater part of the crest is on the parietals only. At about the post- 
orbital constriction the crest ends, as such, dividing into two divergent 
angulations formed by the parietals, which here clasp between them the 
sharply domed frontals. In the posterior parts of the parietals and along 
the parieto-squamosal sutures there are a number of large vascular fora- 
mina. The parietals do not form any si gnifi cant part of the lambdoid 
crests. 

The squamosal forms a moderate part of the lateral cranial wall 
This part is triangular, much elongate antero-posteriorly, its only marked 
irregularity a projection near the posterior angle, between the parietal 
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and the lambdoid crest. The squamosal projects posterior to the audi- 
tory meatus, but the projection is very slight and is above, rather than 
behind, the tympanic and does not form a post-tympanic process. The 
postglenoid process is heavy, but low and blunt, and is moderately ex- 
panded transversely. The postglenoid foramen is at the internal end 
of the postglenoid process, in the squamosal, but very near its suture with 
the tympanic. The glenoid surface is nearly flat and approximately 
horizontal, slightly tilted so as to face a little backward and outward. 
It is nearly equidimensional. Prom this point the squamosal extends 
forward in the cra n ial wall, becoming a featureless and nearly verti- 
cal plate which reaches the frontal m the region of the postorbital 
constriction. 



3 - — Tngonostylaps wortmani Ameghino. Superior view of skull, Amer. Mus. 
No. 28700. One-half natural size. 

The occiput, which is nearly vertical, is of equal height and width 
and is very strongly sculptured. Its elements appear to be fused. The 
supraoccipital region is marked by a broad concavity, divided by a small 
median vertical ridge, the upper margin of which is very rough. Lateral 
to the rounded ridges bounding this concavity on each side, is a smaller , 
roughly triangular concavity facing more outward and downward. On 
the lateral edge of this is a narrow notch leading into a vacuity through 
which the mastoid is seen. From the mastoid a posterosuperior, styli- 
form process extends backward and upward to appear on the surface of 
the occiput where it is clasped between sutures with the exoccipital. The 
paroccipital processes are moderately developed, extending to about the 
same level as the postglenoid processes, and elongate anterointemal- 
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posteroextemally. The occipital condyles are well rounded, separated 
basally and directed almost straight posteriorly. The foramen magnum 
is slightly transverse Nearly two centimeters of the sagittal crest and 
almost all of the very strong lambdoid crests are formed by the supra- 
occipital. The lambdoid crests are not very distinctly emarginate, but 
become much less prominent about two centimeters before reaching the 
upper rim of the meatus, and here the superior surface is formed by the 
squamosal, and the inferior by the exoccipital. The extensive dorsal 
exposure of the upper part of the fused occipital elements may cause 
suspicion that a distinct interparietal has also been merged with this 
complex, but as the exposure is due rather to the great development of 
muscular crests than to any part m the dorsal roofing of the actual brain- 
case, it may not really mvolve an interparietal. 

The basioccipital, basisphenoid, and presphenoid are all relatively 
long and narrow, giving the cranium proper a very elongate aspect, 
more noticeable in this ventral view than dorsally. These elements lie 
in a straight line, not significantly inclined with respect to each other, 
and are also nearly parallel to the palatal surface, the face being only very 
slightly depressed relative to the basicranium. The basiocdpital- 
basisphenoid junction is slightly swollen and the presphenoid bears two 
narrow converging grooves, but these bones are otherwise nearly 
featureless. 

The auditory region is highly distinctive, fundamentally unlike 
any true notoungulate, with some distant and doubtful resemblance to 
the astrapotheres, and unique in general, although with some minor 
details suggestive of diverse groups of mammals manifestly quite un- 
related to Trigonodylops. The tympanic appears to be a single element, 
although the possibility of complete fusion of two or three elements is not 
absolutely excluded. It is a thick, heavy bone but is not at all inflated 
and the lower surface is flattened and nearly horizontal. Apparently the 
original tympanic ring was horizontal, or gently inclined, certainly not 
near verticality. It lies with a loose suture, perhaps even an open con- 
tact, against the junction of the basioccipital and basisphenoid but has 
strong sutures against the squamosal anteroextemally and against the 
exoccipital posteriorly and also has ascending processes, transversely 
expanded, on each side of the porus acusticus, which are in tight sutural 
contact with the squamosal. The flattened ventral exposure of the bone 
is of very irregular shape. The outer part probably formed the floor of 
the internal end of the external auditory meatus, although an ossified 
meatus can hardly be said to be present in the ordinary usage of the 




Fig 4. — Tngonostylopi> uoitmani Ameghino. Palatal view of skull, Amer Mus. 
No. 28700 One-half natuial to/e 
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term. Along the anterior part of this portion of the tympanic there is a 
deep narrow notch. 1 The anterointemal end of the tympanic is produced 
into a short styhform process which underhangs a very large deep trans- 
verse pit, extending upward and backward and roofed by the ahsphenoid. 
This pit is double and its outer part rather clearly served for the exit 
of the mandibular nerve, thus being homologous with the foramen 



Fig. 6 — Trtgonoslylops vcortmam Ameghino Occipital view of skull, Amur Mus. 
No. 28700 One-half natural size. 

ovale, while the inner part probably combmed the functions of the forar 
men lacerum medius and the Eustachian canal Slightly posterior to the 
middle side of the tympanic is a prominent nearly circular notch which 
I take to represent the posterior carotid foramen. On the posterior 
margin of the tympanic there is a roughly hemispherical swelling, which 
may not belong to the bone itself but may be a descending process from 
the periotic or may be an independent element. In any event, this seems 
to be the place of attachment of the hyoid arch, and the margin of the 
tympanic around it is probably homologous with the vagina hyoidei, 
although it does not form a true and prominent vagina strictly speak- 
ing, as m the notoungulates, for instance. The stylomastoid foramen is 
immediately external to this, and is definitely anterior and not very close 
to the anterointemal end of the parocdpital process. 

Posterointernal to the tympanic there is a large oval vacuity, in the 
roof of which the mastoid is extensively exposed. Along the medial and 
posterior edges of this is the foramen lacerum posterius, and in the same 
pit, although with a distinct opening, is the condylar foramen, which is 
thus far in advance of the condyle and directly internal to the anterior 
end of the parocdpital process. 

1 Apparently a r emnan t of the original circular opening of the nearly horizontal ring, not completely 
closed by ossification, extending inward from it— a normal condition in a few mammals end an occasional 
abnormality in others, including man Here it ie gym metrical on the two sides and tu probably normal. 
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There is not, as in notoungulates, an epitympanic sinus extending 
backward and upward into the posterior part of the squamosal, near or 
along the lambdoid crest. But in the anteroextemal part of the roof 
of the auditory cavity there is a large circular opening which runs forward 
and upward into a sinus of moderate size, not particularly noticeable 
externally, in the part of the squamosal forming the posterior root of the 
zygoma, chiefly above, internal, and also somewhat posterior to the 
glenoid surface. 

For convenient reference to their very important characters, what 
can be determined regarding the cranial foramina may be gathered 
together as follows: 

Optic foramen: apparently independent and some distance above and anterior 
to the foramen lacerum anterius, presumably in the upper part of the orbito- 
sphenoid. 

Foramen lacerum antenus: large and with its usual relations 

Foramen rotundum: not present in the alisphenoid and hence presumably con- 
fluent with the foramen lacerum anterius 

Foramen ovale: not surrounded by the alisphenoid externally, but relatively 
posterior and ventral in position, between the alisphenoid and the tympanic, 
and in a common large pit with the foramen lacerum medius 

Stylomastoid foramen: at the posterior edge of the tympanic, external to the 
hyoid attachment and anterior to the paroccipital process 

Foramen lacerum posterius: large and in its normal position between periotic 
and basioccipital and opening mto a large pit or gap left between the latter 
and the tympanic. 

Condylar foramen: opening into the pit just mentioned, internal to the 
paroccipital process and some distance anterior to the condyle. 

Infraorbital foramina: multiple, relatively high on the face, and far anterior to 
the orbit. 

Internal orbital foramen: small, at the posterointernal corner of the orbital floor 
at the junction of the maxilla, palatine, and orbitosphenoid. 

Ethmoid foramen: although unusual m position, the foramen on the maxillo- 
frontal suture in the anterointemal wall of the orbit may fulfil this function. 

Posterior palatine foramen: on the maxillo-palatine suture near the antero- 
extemal angle of the palatine, with subsidiary fora mina m the palatine. 

Foramen lacerum medium: a large opening at the antero-intemol corner of the 
tympanic and confluent externally with the foramen ovale. 

Posterior carotid foramen: in a large notch on the posterointernal border of the 
tympanic. 

Postglenoid foramen: immediately medial to the postglenoid process. 

Choanae: immediately posterior to M 8 , considerably narrower than the palate, 
and completely divided into two by a median ascending process from the 
palatines. 

Lacrimal foramen: large, simple, without a spine, on the rounded orbital run 

Eustachian canal: apparently confluent externally with the foramen lacerum 
medium. 
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External auditory aperture: roofed by the squamosal, and with the tympanic 
forming a short partial meatus by anterior, posterior, and incomplete in- 
ferior plates 

Foramen magnum, large and very slightly transverse 
Miscellaneous, vascular or unidentified 

A small foramen anterior to the supposed optic foramen 
Several large vascular foramina in the parietal 

Vacuity in the occipital exposure of the exoccipital, throu gh which the 
mastoid projects 

Mandible — The most striking feature of the lower jaw is the long, 
cylindrical symphysis. Its width and depth axe nearly equal and the 
lateral and inferior surfaces are continuous and rather evenly rounded. 
The upper surface is marked by a groove, limited by crests continuing 
the dental borders. The interior is occupied almost entirely by the closely 
appressed, triangular to semicircular canine roots. The symphysis 
extends to the anterior border of P s . There are two mental foramina, 
one beneath each half of the diastema. The horizontal ramus beneath 
the cheek teeth is of normal proportions, its lower border nearly straight 
and parallel to the dental border. The angular region is large and flat, 
expanding abruptly below the lower border of the horizontal ramus. 
The condyle is well above the molar level, and the coronoid is high and 
slender. 

GENERIC AND SPECIFIC TAXONOMY 
In addition to Tngonostylops itself, Ameghino referred to the 
Tngonostylopidae the genera Pleurystylops, Edvardocopeia, and Pseu- 
dostylop8. These are all extremely dubious genera and I see no reason for 
retaining any of them in this family. Pleurystylops is based on a angle 
deciduous molar with no particular resemblance to this group. Edvardo- 
copeia is known chiefly from an upper premolar, indeterminate but 
probably entelonychian. Pseudostylops is applied to an upper premolar 
very unlike Tngonostylops , probably of an entelonychian although 
possibly an astrapothere. The genus Scabellia, based on a few broken, 
isolated teeth, was placed by Ameghino m the Albertogaudryidae So 
far as such poor material (to which may be added a complete, but also 
isolated, molar found by us) is determinable at all, it indicates a good, 
distinctive genus with more apparent resemblance to Tngonostylops than 
to Albertogaudrya or other real astrapotheres. It differs from Trigono- 
stylops chiefly m having the hypocone larger and more internal. Sca- 
bellia is recognized as a valid genus and tentatively placed in the Tri- 
gonostylopidae. Roth's genus “Staurodon M = Chiodon Berg is obviously 
very close to Tngonostylops The only visible distinction possibly 
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generic is the absence of Pj. I do not consider this sufficient evi- 
dence to separate the genera, and consider Chiodon a synonym of 
Trigonostylops 

The specific taxonomy of the genus is in a very confused condition 
which can hardly be cleared up now. Ameghino named thirteen species, 
and “ StcLurodon” or 11 Chiodon” gegenbaun and supemus make fifteen 
Of Ameghino’s species, ten are based essentially on isolated upper molars, 
in several cases with other doubtfully associated separate teeth, all 
supposed by Him to be M l but surely in some cases M 2 or M a and so not 
strictly comparable. One species is based on P- 4 and Pi- 4 , not of the 
same individual and not comparable with any other types, and another 
is based on two second lower molars of different individuals and likewise 
not comparable with any other type. Tngonostylops supernus (Roth) is 
based on a lower canine and Mj, apparently not correctly associated, and 
again not comparable with other types (except that of T. gegenbaun). 
Only two species are based on types that are really adequate: T. sub- 
trigonu8 Ameghino, on truly associated M 1 - 8 , and T gegenbauri (Roth), 
on a good lower jaw. Even these are not comparable with each other. 
Upper and lower teeth of a single mdividual have not been found surely 
associated. In view of the nature of the types, the unduly large number 
of proposed species, and the variable and often highly questionable char- 
acters used for definition, it is practically impossible to reduce this 
taxonomy to any secure and useful basis. 

If the criteria used by Ameghino are accepted, then every specimen 
known to me will have to be the type of a separate species. This is 
obviously not only impractical but contrary to reality. It is impossible 
to believe, for instance, that Ameghino is correct in thinking that fifteen 
specimens, all of about the same size and general character and all from 
the same horizon and locality, respresent thirteen distinct species They 
might represent two species, perhaps even three, but hardly more. Just 
what the real specific characters and differentiation of the genus are, will 
not be known until a great many more than the four or five really de- 
terminable specimens now at hand have been discovered, and the large 
number of names already proposed simply confuses the issue and makes 
any proper redefinition or revision impossible. 

Discussion of these various species and their supposed distinctive 
characters is deferred to the monograph of the fauna. For purposes of 
this preliminary note and of record, Roth’s specimen may be retained as 
Trigonostylope gegenbauri (Roth), and the Field and American Museum 
specimens may be referred to T. wortmam Ameghino. They could well 
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belong to the same species (although the localities are widely diff er ent 
and there is no proof that they do) and both are near the size of T. 
wortmani. Our specimen differs in having M* and M 8 wider t han the 
type upper molar of T. wortmani, and M 1 somewhat smaller, but not 
enough to exclude the possibility or probability of identity. They are 
probably from the same locality, and from a practical point of view it is 
well to employ the n a m e T. wortmani if possible, for it is the only 
specific name that is surely not a synonym (being the oldest). 

RELATIONSHIPS 

In 1897 (p. 492) Ameghino placed Trigonostylops in the family Noto- 
stylopidae, then new, in the Order Tillodonta, but with the remark that 
“il est probable que plus tard ce genre deviendra le type d’une famille 
distincte probablement k denture complete ” In 1901 (p. 390) he ful- 
filled his own prophecy by creating a family Trigonostylopidae, which he 
placed in the Amblypoda and considered ancestral to the Pantolambdidae. 
He later (e.g , 1906) retained the Trigonostylopidae in the Amblypoda, 
but as a sterile offshoot, having removed the Pantolambdidae to the 
Condylarthra. Aside from his linking of the Trigonostylopidae in vari- 
ous ways with Holarctic families, views never accepted by other students, 
his opinion involved collateral relationship with the astrapotheres. This 
suggestion was accepted by subsequent students, the absence of any 
better specimens making any reconsideration futile until the present 
discovery. Scott, Schlosser, Weber, and Abel, and in fact almost all 
recent authorities known to me, have placed Trigonostylops in a distinct 
family of the Order or Suborder Astrapotheria 1 

Now that Trigonostylops from one of the least known has become 
one of the best known of early South American mammals, a restudy of its 
relationships becomes possible and obligatory. 

In the first place, it would be most natural, a prion, to suppose 
Trigonostylops a notoungulate, but this is certainly incorrect. It was a 
most improbable conclusion from the teeth alone, and is absolutely ex- 
cluded by the skull. The teeth have certain resemblances to the most 
ancient and primitive notoungulates, but these are really nothing more 
than traces of protoungulate inheritance, not tending to link these two 
groups together especially. Even the most ancient true notoungulates 
have certain basic characters, such as a large hypocone, characteristic 
metaloph, crochet, and transversely crested entoconid pillar which 


rwn 


wm 


been done inadvertently u it does not appear to have been baaed on refctudy 
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then that the two famines were very distinct 


. (1904, p 13) . 


bat seems aho to imply that Tnoonottyiops la related or even anoeetml to Notottylopa 
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underlie the whole notoungulate group and are perfectly typical of it, in 
fact indispensable for its definition, but which are quite absent or very 
differently developed in Trigonostylops. The skull roof, face, palate, and 
occiput of Trigonostylops have no characters confined to the Notoungu- 
lata or even characteristic of them, and do have many characters quite 
unknown among notoungulates. As the majority of these latter char- 
acters are, however, unique or nearly so in any group, they are to be 
viewed as specializations not absolutely excluding the possibility of very 
remote relationship. Most important are the cranial foramina and, 
especially, the ear region. Here, as m the dentition, and to even greater 
degree, there are numerous characters which exist in or underlie the whole 
notoungulate group, even in its earliest and most primitive members, 
and which are lacking or developed in a fundamentally different way in 
Trigonostylops. Thus in the auditory region (see especially Patterson 
1932, and his citations), the following are the more essential char- 
acters in the notoungulates, contrasted with their development m 
Trigonostylops: 

Notoungulata Trigonostylops 

Tympanic forming a large inflated bulla Tympanic not inflated and of very 

different form. 

Epitympamc sinus above and behind audi- Epitympamc sinus not strictly ho- 
tory meatus. mologous, lying m quite a different 

part of the squamosal 

Ossified tubular auditory meatus. Auditory meatus incompletely ossified, 

shorter, not tubular 

Deep vagina processus hyoidei at poster o- Hyoid attachment posterior, of differ- 

extemal comer of bulla ent character, not forming a deep 

vagina. 

Stylomastoid foramen between porus acus- Stylomastoid foramen posterior to 

ticus and vagina processus hyoidei. porus, between it and paroccipital 

process 

Frequent, but not invariable, occurrence of Styliform process present, but blunt 

styliform process and poorly developed 

Mastoid poorly exposed or hidden (except Mastoid v, ith small occipital exposure; 

in most Entelonychia and a few others); penotic extensively visible in basi- 
periotic not exposed in basicramum cranium 

Prominent crest on lower surface of meatus Crest absent. 

(except in some typotheres). 

Aside from those closely related to the auditory region, the cranial 
foramina have not yet been sufficiently studied m the Notoun gulat a 
to permit many generalizations. One feature, the absence of foramina 
in the alisphenoid, between the foramen lacerum anterius and the fora- 
men lacerum medium, does appear in many noto ungulat es and also in 
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Tngono8tylop8, but this is not quite invariable in the Notoungulata, is 
not confined to them, and is offset by the other differences between that 
group and Tngonostylops 

On morphological grounds there is no more reason for referring 
Tngonostylops to the Notoungulata than to any other ungulate group, 
and apparently insuperable objections to so placing it. This conclusion, 
of course, also disposes of the possibility of special relationship between 
Notostylops and Tngonostylops, as the former is a typical notoungulate. 

Turning to the astrapotheres, 1 the evidence for relationship to 
Tngonostylops is better, but far from conclusive. Unfortunately re- 
search in this respect is hampered by lack of knowledge of the skull of 
any early astrapothere. Judging from their teeth, about all that is known, 
Astraponotus and, still more, Albertogaudrya are much more primitive 
than the later astrapotheres, and comparison of their skulls, now com- 
pletely unknown, might be expected to show considerably greater re- 
semblance to Tngonostylops. 

The dentition gives the best evidence for astrapothenan affinities, 
and the tentative conclusion of previous work, when this was the only 
evidence available, was justified Astrapothenum itself differs very 
decidedly from Tngonostylops, but if its probable structural ancestry is 
traced back to Albertogaudrya, certain evolutionary trends are distinctly 
visible, and if these trends are hypothetically projected back to a still 
more remote ancestry, a pattern rather like Trigonostylops emerges as 
a distinct possibility. The (inverse) sequence from Astrapothenum to 
Albertogaudrya has crowns decreasing m height ; in Tngonostylops they are 
still lower. The astrapothere canines have open roots and are enormously 
long in their latest form, and are rooted and relatively smaller in their earli- 
est ; in Tngonostylops the enlarged teeth, probably canines, 2 are also rooted 
and have still lower crowns. Astrapothere premolars are very much re- 
duced m the later and much less so m the earlier genera; in Tngonostylops 



they are apparently undergoing the same sort of reduction but have not 
yet gone so far The lower molars of Tngonostylops are rather similar 
to those of Albertogaudrya, although they are more primitive in being 
more cuspidate and apparently aberrantly specialized m the reduction 
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of the protoconid-paraeonid wing. The upper molars are the most im- 
portant m this connection, and they are also the weakest link in the chain 
of dental evidence tending to connect Trigonostylops to the astrapotheres. 
In Trigonostylops there is a primitive tngon, a small hypocone excluded 
from the main crown pattern, and a closed central basin without any 
secondary crests (cnstae or crochet). In the later astrapotheres the 
pattern is very, and apparently fundamentally, different, with a relatively 
large hypocone united to the ectoloph and forming a strong metaloph, 
a median valley open on the internal side, a strong secondary crest, 
cutting off an external fossette, and a crested posterior cingulum fo rmin g 
a posterior fossette. In Albertogaudrya, however, the upper molars are 
much less notoungulate-like and less different from Trigonostylops: the 
metaloph is at best incipient, with metaconule and hypocone separate and 
the latter nearly conical, the posterior cingulum relatively slight, a cnsta 
only very faintly indicated, and the median valley not fully open between 
hypocone and protocone. From this type to Trigonostylops is still a marked 
structural step, but it is a conceivable one and is more or less in the direction 
of the inverse sequence from Astrapotherium to Albertogaudrya. What is 
known of the incisors in Trigonostylops does not favor astrapothere affini- 
ties As figured by Gaudry, the lower incisors are not of the bilobed pattern 
so characteristic of astrapotheres, and there are only two pairs as opposed 
to three in later astrapotheres. In general, about the most that can be said 
for the evidence of the dentition, upper and lower, is that it is not in- 
compatible with a theory of relationship between Trigonostylops and 
astrapotheres. The dentition, however, provides no very impelling 
evidence in favor of such affinities, and the resemblances, not very 
deep-seated, could equally well be explained as due only to a consider- 
ably more remote common ancestry and a limited degree of convergence. 
A remarkable feature in the astrapotheres, difficult to explain or evaluate 
and not wholly germane here, is the fact that in Astrapotherium itself, 
as pointed out by Scott, the molar pattern is on the whole very no- 
toungulate-like, while in Albertogaudrya, which appears to be structurally 
ancestral to A strapotherium, the molars are very much less notoungulate- 
like. If the history is correctly interpreted, it would seem to call for a 
high degree of convergence in molar pattern between astrapotheres and 
notoungulates, and to separate them more widely than would be sup- 
posed from a study of the dentition of the later forms only. 

Turning to the skull, it goes far to oppose dose affinit ies between 
Trigonostylops and the astrapotheres. Its general aspect has some 
similarities, but only in features which are in any event more probably 
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due to habitus than to heritage, and these are more than offset by differ- 
ences. In the more important structural details, the differences are 
numerous and essential The more important of them are as follows: 

Astrapotherium 1 Trigonostylops 

Infraorbital foramen single, immediately Infraorbital foramina multiple and 

far from orbit. 


anterior to orbit and overhung by orbital 
run. 

Orbital rim prominent and crested. 

Lacrimal foramen, and apparently also the 
lacrimal itself, wholly intraorbital. 

No ventral projection at posterior palatal 
rim. 

Choanae tubular, undivided. 

Inter orbital foramen apparently entirely 
in palatine and posterior to maxilla 

Sagittal crest very short. 

Great overhanging temporal crests. 

Strong post-tympanic process of squa- 
mosal, closely applied to the paroccipital 
process, and the latter considerably 
longer (vertically) than the high post- 
glenoid process. 

The strong postglenoid and paroccipital 
processes closely approximated, especial- 
ly distally, and enclosing a deep narrow 
notch 

Occiput much higher than broad, strongly 
emargmate on each side. 

No occipital exposure of mastoid. 

Basisphenoid-presphenoid exposures rela- 
tively short. 

Condylar foramen large, separate, at 
posterointernal end of paroccipital 
process. 

Whole ventral aspect of the auditory 
region exposed only in the roof of a 
small, deep, constricted pit. 

Tympanic apparently small and loosely 
attached (possible space for it is small, 
and it has not been found attached even 
to well preserved skulls). 


Orbital run low and rounded. 

Lacrimal foramen and lacrimal on 
orbital rim. 

Peculiar palatine process — see above. 

Choanae more or less tubular, but 
divided by bony median partition. 

Interorbital foramen at junction of 
palatine, maxilla, orbitosphenoid. 

Sagittal crest very long 

Temporal crests practically absent. 

Post-tympanic process of squamosal 
very short, practically absent, far 
removed from paroccipital process, 
and latter much shorter, not exceed- 
ing the low post-glenoid process. 

The weak postglenoid and paroccipital 
processes far apart, not less so 
distally, with a broad open space 
between them 

Occiput of equal height and breadth, 
not distinctly emargmate 

Occipital vacuity, with good exposure 
of mastoid. 

Basisphenoid-presphenoid exposures 
vary long. 

Condylar foramen small, opening into 
a large pit mto which the posterior 
lacerate foramen also opens, internal 
to and some distance from the 
paroccipital processes 

Auditory region broadly exposed 
ventrally, periotic nearly on a level 
with the surrounding elements. 

Tympanic laige and strongly united 
by sutures to the surrounding 
bones. 


*In addition to Soott’s masterful study of the Santa Cmi Aatnipothirm (Soott, 1928) , a fine skull of 
Astrapotiurium , Amer. Mns. No. 9278, vraa available for direct comparison, and it reveals some details 
not fully described by Soott. 



Fig. 7 . — Astrapotherium magnum (Owen). Skull, dorsal, right aide, and palatal 
views. Amer. Mus. Nat. No. 9278 One-sixth natural size 
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Hyoid process crowded into a vertical Hyoid process on margin of the tym- 
groove along the junction of the post- panic and far removed from par- 
tympanic and paxoccipital processes. occipital or post-tympanic processes. 

As against these very impressive differences, and others less marked 
or apparently of less importance, there are a few special resemblances: 

The frontais are domed and contain large sinuses in both (but their 
shape is different and their relations to the parietals, not very dear in 
A8trapotherium, are also probably quite distin ct). 

There is no separate foramen rotundum in either. 

Both have a foramen (possibly homologous or analogous to an eth- 
moid foramen) in the orbit between the lacrimal foramen and the pos- 
terior end of the infraorbital canal. 

The arrangement of foramina in and around the orbitosphenoid is 
somewhat unusual, although not unique, and is much the same in both. 



Fig. 8 — Astra-paOierium magnum (Owen). Skull, occipital view. Amer. Mus. 
No. 9278. One-axth natural size. 

The foramen ovale in both is at the posterior edge of the alisphenoid, 
not distinctly separated externally from the foramen lacerum medium, 
and the alisphenoid is not pierced anywhere on its exposed surface 
What probably corresponds to the epitympanic recess in both com- 
municates with a small sinus in the zygomatic root of the squamosal, 
anterior to the ear region. 

If, as is quite possible, these are valid evidences of affinity, they do 
not unite these two families to the exdusion of all others, for all these 
points of resemblance seem to be developed to some degree in the 
Iitoptema. 

Some of the differences of Astrapotherium from Tiigonostylops are 
probably due in some degree to the less age of the former and would 
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perhaps be less marked in an astrapothere of the same antiquity as 
Tngonostylops. Many if not most of the essential distinctions of Tn- 
gonostylops, however, are specializations either more advanced than even 
those of Astrapothenum or else widely divergent from them. There is 
little reason to suppose that the gap between the two groups would be 
very much less if contemporaneous genera were available for comparison. 
In view of the great distinctions and of the fact that the only essential 
points of resemblance are also seen in a group, the Litoptema, commonly 
considered as an order distinct from the Astrapotheria, the evidence 
hardly warrants positive reference of Tngonostylops to the Astrapotheria. 

The possibility that Tngonostylops is a litoptem, or at least more 
closely related to the litoptema than to other groups, has apparently 
never been discussed, but there is something to be said for it. The denti- 
tion differs sharply from any Santa Cruz litoptem, although hardly more 
so than from Santa Cruz astrapotheres except for the probable canine 
tusks. But as in the case of the astrapotheres, these differences are 
greatly reduced if earlier litoptems are taken into consideration. In 
some of the latter, Polymorphic for example, the lower cheek teeth are 
strikingly like those of Tngonostylops , a resemblance not amounting to 
identity, but rather closer than any other comparison made. The upper 
cheek teeth, or particularly the molars, show somewhat less resemblance, 
but even here such forms as Heterolambda or Ricardolydekkena show the 
distinct possibility of a relationship. The points of special resemblance, 
striking in view of the very different conditions in all other South Ameri- 
can ungulates, are chiefly the primitive, triangular, basined trigon and 
the very small, cingulum-like hypocone. The differences of Tngonosty- 
lops are chiefly the absence or less development of mesostyle, metastyle, 
protostyle, and protoconule and the less symmetrical crown. No very 
intimate relationship is probable on this basis, but the possibility of a 
collateral relationship is not opposed. No known litoptem has canine 
tusks, but it is not absolutely certain (although very probable) that these 
are canines in Tngonostylops , and in any event such a divergent de- 
velopment does not necessarily oppose some degree of affinity. On the 
whole the evidence of the teeth is that relationship is not very dose 
either to astrapotheres or to litoptems, and that on this evidence alone 
Tngonostylops may be somewhat doser to the astrapotheres. 

The skull is more suggestive of possible affinit ies of Tngonostylops 
with the Litoptema. The special resemblances to the Astrapotheria are 
in almost equal degree resemblances to the litoptems also. In the latter 
the frontals are also domed, although less so than in Trigonostylops, and 




Fig. 9 . — Proterotherium cauum Ameghino. Skull, dorsal, right side and palatal 
views. Amar. Mus. No. 9245. One-half natural size. 
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contain sinuses; in them the foramina in and around the orbitosphenoid 
also have a general resemblance to Trigonostylops; the foramen rotundum 
is externally confluent •with the foramen lacerum anterius 1 ; the foramen 
ovale is not confluent with the foramen lacerum medium, but lacks little 
of being so, the two separated only by a thin plate of bone; and they 
also have a small epitympanic sinus chiefly anterior to the periotic. 

It has always been said that an epitympanic sinus is lacking in 
astrapotheres and ktoptems. This is true only in the sense that there is 
none in the position of that of the notoungulates and that it is small and 
does not form a swelling noticeable externally. But in both these 
groups and in Trigonostylops there is a small cavity in or near the base of 



Fig 10 — Proterothenum comm Ameghino. Skull, occipital view. Amer. Mus. 
No. 0245. One-half natural size. 

the zygomatic process of the squamosal which communicates with the 
ear region by a canal running downward and slightly backward. This 
may perhaps also be considered as literally an epitympanic sinus, al- 
though not strictly homologous with this structure in its more usual 
development. In all three groups it seems to consist of a single rather 
small cell, largest in Trigonostylops. 

In addition to these points which suggest the possibility that astra- 
potheres, litoptems, and Trigonostylops may have been derived from the 
same, but perhaps rather remote, ancestral group, there are a few points 
in which Trigonostylops resembles the Litoptema more than it does the 
Astrapotheria. The skull roof, at least that portion behind the orbits, 
is much more litoptem- than astrapothere-like in Trigonostylops, espe- 
cially noticeable in the relations of frontals and parietals and the length 

J Scott supposes it confluent with the fonunen. ovale, but this seems less probable. Their functions, 
for transmission of the mamUary and mandibular nerves respectively , ore such as to them to point 
m different directions and not to tend to bring them dose together Oases of such confluen ce 
are extremely rare or non-existent among recent mammale, while the external confluence of the fora- 
men rotundum and foremen lacerum antenna is of very common occurrence. 
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and structure of the temporal, sagittal, and lambdoid crests. The post- 
tympanic process in htoptems is generally about intermediate between 
astrapotheres and Trigonostylops in development, and the auditory notch 
and general exposure of the periotic region are also more or less inter- 
mediate, while the paroccipital process and hyoid process are slightly 
nearer to Trigonostylops. The tympanic was loosely fixed and is very 
poorly known, but in at least some cases was flattened and scale-like, 
and at least to that extent resembled Trigonostylops. These special 
resemblances are not profound, and most are apparently primitive or 
adaptive rather than evidence of definite relationship. In other respects, 
Trigonostylops is as unlike litoptems as astrapotheres, or more so. 

Trigonostylops also exhibits some of the points in which the Iitop- 
tema resemble the North American Condylarthra. But as it is consid- 
erably farther from the condylarths in structure than are litoptems, and 
as it has no condylarth characters not also present in litoptems (with the 
possible single and not important exception of enlarged canines), no 
special affinity is indicated, and this line of evidence need be followed no 
farther at this time. 

The general conclusions regarding the affinities of Trigonostylops are : 

1. That it is an extraordinarily isolated placental of the general ungulate cohort, 
showing no evidence of dose affinity with any other known group. 

2. That it is a very aberrant branch from some ancient and primitive stock, 
retaining an archaic character despite its specialization in many features. 

3. That it is not at all dose to the Notoungulata and cannot be referred to that 
Order. 

4. That it shows some evidenoe of collateral relationship to the astrapotheres on 
one hand and litoptems on the other, and is perhaps slightly closer to the former. 

5. That it may hence be very tentatively conluded that from a primitive and 
remote ungulate Btock, probably in or very near the Condylarthra, arose the litop- 
tems, retaining rather more of these ancestral characters, and astrapotheres, more 
strongly aberrant, and that Trigonostylops also came from this remote ancestry, 
possibly nearer to or even in the most ancient astrapothere line, but diverging strong- 
ly in a third direction. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXIII 1 

TWO NEW BIRDS FROM MICRONESIA 
By Ernst Math 

There are two specimens of short-eared owls among a collection of 
birds from Ponape Island received by the Museum two years ago from 
the Whitney South Sea Expedition Knowing the migratory habits of 
this species, I considered the two birds stragglers from Asia, and neg- 
lected in the rush of other business to examine them carefully. During 
the preparation of a list of Polynesian birds, recently, I came across 
Fmsch’s notes that the species was resident on Ponape, which fact caused 
me to look up the specimens again. A hasty comparison revealed at 
onoe their distinctness, and since there is very httle Palaearctic material 
in our own collection, I sent the birds to the Museum of Comparative 
Zoology. Mr. James L. Peters of that institution examined the speci- 
mens very carefully, comparing them wih the entire M C Z material, 
and not only confirmed the differences noted by me, but added a few 
that I had overlooked. He concluded his letter by saying: “Your bird 
is an extremely well-marked insular race and decidedly worth naming.” 
I am greatly obhged to Mr Peters for his valuable notes The presence 
of an endemic race of the short-eared owl in Micronesia is of great 
zoogeographies! interest. 

Agio flammeua ponapensls, new subspecies 
Type — No 331224, Amer Mus. Nat Hist ; 9 ad ; Ponape Island, Caroline 
Islands; December 12, 1930; W F. Coultas 

SuBSFEcmc Characters — Averaging slightly smaller than flammeua, and 'with 
a comparatively short tail, but much larger than sanfordi (wing, 276-28S mm ) or 
■portoricensia (wing, 270-286 mm ) Darker than flammeua and sandmcenais, and 
much darker than bremauru and sanfordi, but not as dark as galapagoenaia In gen- 
eral coloration it somewhat resembles bogotenaia Chapman, which has about the same 
length of wing, but a longer tail (140-148 mm.) and culmen; it differs from bogotenaia 
by the lighter upperside; feathers on forehead, crown, and hind neck with broad 
ochraceous edges; feathers of back and scapulars with narrow ochraceous edges, 
whereas in bogotenaia some of these feathers are almost uniformly brown; pattern m 


'Previous papers m this senes comprise American Museum Non tat ee, Nos 115, 124, 149, 322, 337, 
350, 356, 364, 385, 370, 419, 469, 486, 488, 489, 502, 504, 516, 520, 522, 531, and 590 
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the wing reduced as in bogoienm, but tail not aa dark and no black streaks on feathere 
of tarsus I cannot see any difference in coloration between flammeus and sandvi- 
ccnsis, but the Haw aiian birds run smaller on the average. In comparison with 
fiamyneus (and sandncensis) the blackish shaft-streaks on the upperside ore much 
broader and the ochraceous edges reduced; the black bands on the tail ore much 
broader, and the wmg-co verts much darker; the feathers of the tarsus are not 
streaked, but the under tail-coverts, which are uniformly colored or only faintly 
streaked in A / fiamyneus, have broad shaft-stripes; the under wing-coverts are 
heavily spotted, while they are usually immaculate m flammeus; dark marks on wing 
much enlarged; lower part of primaries dark brown without or with greatly reduced 
light bars; outer edge of first primary dark brown m lower third, without light bars; 
large light field on the base of the first primary crossed by a broad dark bar, which in 
flammeus is usually greatly reduced or missing 

VTen*q Tail Cttlmbn Tarsus 

2 9 ad 295,307 135,139 170,17.6 48,51 mm. 

Range — Ponape Island, Caroline Islands 

This bird was originally considered a straggler from Siberia, but 
Kubary found it breeding and collected the eggs, as reported by Frnsch 
(1880. Joum f Orrnth., p 283, and 1881, Ibis, p 113). 

j\Ir Coultas fully confirmed the breeding status of the Ponape 
short-eared owl; m fact, the two females that he collected have enlarged 
ovaries with small yellow eggs. It is therefore not surprising that this 
bird does not agree with the Holarctic race. 

Mr Coultas writes about this bird as follows: 

There are at least two dozen or more owls on Ponape but those are very difficult 
to obtain. 

After 5 o’clock in the evening, they put m their appearance over the grassland 
of the islands. In the twilight and on moonlight nights one can see them flying very 
low over the top of the grass and small bushes searching for rodents, etc. One hears 
their cat-like call at all hours of the night, except m romy weather, when they are 
silent. They hide very successfully during the daytime One never sees them. I was 
never able to flush one dunng the day, though I spent many hours m the gross patches 
and forest close by looking for finches 

The bird is startled easily and runs away from the slightest sound. Once fright- 
ened, it does not return agnin the same night 

My Ponape guide and self picked out a good grass patch of about 200 acres in 
size and visited this in the evening at sun-down There we r emain ed, at diff erent 
times, until 9 to 11 p.m , in hopes that we could obtain specimens On two different 
occasions, I obtained single shots (misses), which frightened the birds and spoiled the 
business at hand. 

W e tired of this and went at the matter with persistence. At one side of the field, 
where the grass was shortest, we cut a swath about 100 yards long by 40 feet wide, m 
an easterly and westerly direction, and burned off all of the grass. Near the eas terly 
end, in a clump of bushes, we built a blind that sheltered us and at the same time 
gave us a good view of the runway looking toward the western twilight-lit heavens. 
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The first night after our runway was completed, I obtained a female and two 
nights later I obtained another female The completion of other series and a stretch 
of rainy weather finished my nocturnal adventures . . 

Ponape name, Lu goat* The native god of the bush and mountain regions It is 
still reverenced by the older people 

The species was also reported from Guam, Marianne Islands, by 
Freycmet, Quoy, and Gaimard of the Urame Expedition. The specimens 
are, however, no longer m the Paris Museum, and there is a strong sus- 
picion that the locality was wrongly reported, just as that of many other 
specimens of that expedition (see Oustalet, 1895, Nouv Arch Hist Nat. 
Pans, (3) VII, p 168). 

The same shipment of the Whitney South Sea Expedition from 
Micronesia also contained a series of Hypotaemdia philippensis from the 
Palau Islands Knowing the strong tendency toward geographical 
variation in this species, I did not believe that the Palau birds were 
identical with those from the Philippine Islands, as hitherto accepted. 
A series of four fine specimens from the Philippine Islands, kindly loaned 
to me by Dr. Herbert Fnedmann of the United States National Museum 
(Washington), revealed at once the distinctness of the Palau Island birds 
I wish to thank Dr. Fnedmann for his assistance m this matter. 

Hypotaenidia philippensis pelewensis, new subspecies 

Type — No. 331885, Amer. Mus Nat Hist.; c? ad ; Palau Islands, October 15, 
1931; William F Coultas. 

Sub specific Characters — A small, dark form, with the pectoral band usually 
present nothing to do with philippensis which is a very light bird and of slightly 
larger size Differs from philippensis by having a large rufous area in the nape (feath- 
ers frequently with fuscous tips, but without fuscous shaft-streaks) ; by having the 
light edges of the feathers on back, scapulars, and rump narrower and darker (the 
black centers of said feathers broader and much more conspicuous) ; and by having the 
white spot ti n g on the upperade more pronounced, this being most obvious on the 
upper back and the upper tail-coverts; the underside is much clearer, lacking the 
dirty, buffy tinge of most specimens of philippensis The breast-band is well 
developed in moat specimens, and the black barring on breast and flanks much darker 
nnd more pronounced thnn in philippensis In many ways rather simil ar to H. ph. 
chandleri Mathews, but differing from the Celebes bird by smaller sue (average of wing 
in adult males 135 against 142) ; by the presence of a pectoral band; by having the 
upperade still darker with the ochraceous-gray edges of the feathers narrower; by 
having no spotting on the rump and less on the upper tail-coverts; by having the 
white mar ks on the upper back more frequently in the form of bars instead of spots; 
and by having the black bars on outer webs of the primaries broader (they are in this 
form usually broader than the alternating rufous bars, while in chandleri and most 
other forms they are of the same width or narrower). Differs from New Guinea birds 
by smaller size, and from birds of the Bismarck Archipelago ( lesouejh and meyeri ) bv 
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the lighter coloration of under and upper parts, and by the ochraceous gray, not dark 
brownish, edges of the feathers of the uppenade 

Wing Tail Bill 1 Tarsus 

12 & ad. 127-143 (134.6) 64-66 (60) 25-29 (27 7) 41-46 (43 6) 

3 $ ad. 129, 136, 136 66, 57, 68 23, 24, 26 40, 41, 42 

Range — P alau ( = Pelew) Islands, Micronesia 

Palau Islands birds of this species have been usually named bi- 
nomially Hypotaemdia philippensis, or else referred to the Philippine 
Islands subspecies philippensis. Only Mathews in his review of the 
species appears to have noticed the difference (‘Birds of Australia/ I, p. 
199). He compares a single specimen from the Palau Islands with a 
New Guinea bird and states that it differs by the absence of a pectoral 
band. This must have been an exceptional specimen Among the twelve 
adult males before me, six have a well-developed pectoral band and six 
have a diffuse or interrupted band; among four adult females two have 
the breast-band broadly developed, one bird has indications of a breast- 
band, but it is entirely missing in one In a series of sixteen adult birds 
from the Palau Islands the pectoral band is thus absent m only one 
specimen 

This species is rather rare on the Philippine Islands, and it may be 
opportune to add a few remarks about the four specimens from Luzon, 
loaned by the U. S National Museum, m reference to the description of 
the race philippensis as given by Mathews (‘Birds of Australia/- I, 
p. 196) Although Mathews points out some of the actual peculiarities 
of this race, such as the reduction of the reddish patch on the hind neck 
and of the white pattern on the upper parts, the indistinctness of the 
barring of the under parts, and the dusky coloration of the lores, he 
mentions other characters which I can not confirm The primaries are 
decidedly longer than the secondaries m all four skins before me, not 
shorter as stated by Mathews. The tail frequently shows some white 
marks, and there is some white spotting on the upper tail-coverts of all 
the specimens, though it is much less than m most subspecies The 
breast-band is entirely missing in only one of the birds, but is diffusely 
developed m the other three The mam character, as compared with the 
neighboring races, is the paleness of the bird from the Philippine Islands. 

Specimens Examined 

H. ph phihppensis — Philippine Islands. Luzon, 2 c? ad , 2 9 ad * 

H. ph pelewensis — Palau Islands 12 c? ad., 4 9 ad., 2 imm. 

H. ph chandlen. — Celebes: 5 d" ad , 3 9 ad , 1 imm. 

Also considerable material from the Papuan and Polynesian Region 

iFrom the lateral termination of feathering to the tip ~ 

*U S National Muse-nm 
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THE DE\ T ELOPMENT OF THE UROSTYLE IN UMBRA 
PYGMAEA (DE KAY) 

By C. M. Breder, Jr . 1 

In a study of the life history and habits of the mud-minnow, Umbra 
pygmaea (De Kay), the m a n n er of development of the urostyle was 
found to be of more than passing interest 2 So different is it from fishes to 
which Umbra otherwise shows affinities, that it can only be compared 
with the ganoid Lepisosteus in this respect. Ryder, 1886, also noticed 
this but apparently had scanty material or did not recognize the extent 
of the development m Umbra. His remarks will be discussed at another 
point. 

Among the teleosts that in the adult stage show an externally 
homocercal tail,® there is a rather regular extent and sequence of develop- 
ment of the caudal extremity. This development may be characterized 
as follows. First, the embryonic protocercal condition of the caudal 
extremity is replaced by a more or less marked upward deflection of the 
tip of the chorda. Coincident with this, or more generally a little later, 
the hypochordal fin-rays, destined to remain as the permanent tail-fin, 
begin to appear. With their full development, or more frequently before, 
the urostyle relatively retracts so that by the time the permanent rays 
have reached then full development, or before, there is no longer any 
trace of external heterocercy. That is to say, that at this stage the tail 
is as fully homocercal externally as in the adult. 

The preceding outline of developmental sequence and extent of 
development, however, is not followed by Umbra. A brief description of 
the salient features in the development of this exceptional urostyle fol- 
lows. The egg and very early larval development is typical of the group 
with which Umbra is associated and may be considered quite normal up 
to the time that the chorda begins to deflect upward. These early stages 
are illustrated in figure 1. As the dorsal deflection sets in, the pro- 
longation of that part destined to be urostyle is extreme. Simultaneous 
with this inclination from the vertebral axis and elongation is the develop- 

>Ofthe New York Aquarium, Research Associate m the Department of Ichthyology 

*The material on which this study is baaed wae fathered at various localities within a radios of 
twenty-five miles of New York City and is deposited in The American Museum of Natural History. 

•Theee include all thoee but the ganoids of the older classification; that is, the sturgeons, paddle- 
fishes, garpikes a-nri bowfina, sll of which show external heterocercy. 


© a> 
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ment of the hypoaxial permanent fin-rays. The outline of the larval 
fin-fold follows the contour of these developmg structures much more 
closely than is usual in other fishes As development proceeds there is no 
relative recession into the interior of the body on the part of the urostyle, 
but it goes on developing, approximately equally with the rest of the 
fish. After the permanent fin-rays have reached their full development, 
the urostyle still exists as an external structure, above the tail-fin proper, 
free from it, and margined by its own membrane This development, 
approximately, reaches its maximum when the fish is a little over 1.5 
cm. in total length. After this size is passed the external urostyle begins 
to shrink so that at a total length of about 3.0 cm. it is entirely interior 
and the homocercy of the tail is externally complete This mann er of 
development is illustrated by the series comprising figure 2. At the 
time the external urostyle is most fully developed the young Umbra 
has already acquired its full adult appearance including coloration, form, 
and behavior At this time the resemblance is so close as to make it 
entirely recognizable on sight 

Neither Esox ma&qumongy Mitehill, nor Esox mger LeSueur, nor 
any one of the numerous poeciliids and cyprinodonts well known to the 
writer, shows any such structure in its development. On the other hand 
Lepisostem osseus (Linnaeus) does show a development bearing a rather 
dose resemblance to the present. In Lepisostem the external portion of 
the notochord is still larger and never “shrinks” to within the pedunde 
but remains as a permanent but adnate margin to the upper caudal 
fin-ray See Agassiz, 1879, and Fish, 1932, for figures of development, 
and Kolkker, 1859, for a dissection of the adult tail. 

The relatively slight flattening of the hypurals in the adult (Fig. 
2F) presents a condition rather similar to that shown by Esox, as would 
be expected on a basis of the general similarity of these two genera. 

A somewhat similar case is reported by Mernken, 1927, who describes 
and figures what he considers to be an adipose fin in the young stages of 
Nannostomus anomalus Steindachner. This structure, Myers, 1928, 
actually appears to be a remarkably developed urostyle. Although this 
characin is neither related nor especially resembles Umbra it is odd that 
both habitually strike a similar peculiar pose when resting; that is, 
they usually rest with the body axis slanted from the horizontal with the 
head up in a strikingly characteristic manner. 

Ryder, 1886, wrote of Umbra: “Immediately after hatching it is 
observed that there is a small projecting lobe at the end of the tail. 
Into this lobe the notochord extends. This terminal lobe of the tail is 
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much narrower than the portion of the caudal lobe just in advance of it. 
As development proceeds it also becomes longer and more conspicuous. 
This te rminal lobe of the tail of the larval mud-minnow is clearly 
homologous with the opisthure of the larval Lepido&teus and the adult 
Chimaeia monstrosa It is certain that it is subsequently absorbed, since 
the more advanced stages prove that the rays of the permanent caudal 
fin are developed far in advance of the opisthural lobe above described. 



Fig. 2. Development of the tail of Umbra pygmaea. Camera-lucida drawings. 
Measurements represent total length of the fish 

A, 4 75 mm , B, 6 5 mm C, 85mm D, 10 0 mm , E, 15 0 mm 

F. 46 6 mm , adult, skeletal parts with flu rays removed H, hypuiala, H, S, haemal hpinea, N S , 
neural spines, U, urostyie, V C , i ertebral column 

“There is a slight tendency to form an opisthural lobe m the larva 
of the pike, but the larva of none of the teleostean forms hitherto 
studied approach the Rhomboganoids so closely m respect to the mnnnw 
in which the tail is developed as Umbia *' 

The “slight tendency to form such a lobe” on the part of Esox 
is certainly no greater than that of numerous other fishes but differs 
distinctly from Umbra , as already pointed out, especially m regard to the 
relative rates and times of development of the urostyle fin-rays Nor is 
it dear that this structure “is homologous with the opisthure of larval 
Lepisosteus .” 
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Whether this development can be considered as a retention of a 
primitive character, or a new specialization of possibly some functional 
significance, can only be determined by further study probably includ- 
ing histological examination and experimental procedure. 

The resemblance of Umbra to Amia has been noted by Hildebrand, 
1923, but is certainly nothing more than the incidental convergence of 
unlike forms occupying similar environmental places. This similarity 
of habitus prompted a comparison with the figures of Anna given by 
Dean, 1896. These at once show that this ganoid develops no such 
exaggerated urostyle as is present in either Umbra or Lepisosteus. Al- 
though there is a slight permanent external heterocercy the urostyle of 
Amia is small and ceases to be a protruding element before the perma- 
nent caudal rays fully develop and, so far as this feature goes, follows 
the generalized development of teleosts much more closely than does 
Umbra. 
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ERYCINDDAE AND LYCAENIDAE (LEPIDOPTERA, 
EHOPALOCERA) FROM THE REGIONS OF MT. 

RORAIMA AND MT. DULDA 

Bt E. Irving Huntington 

This is a report on material collected by hlr. G. H. H. Tate in the 
course of two expeditions to northern South America under the auspices 
of The American Museum of Natural History. The Lee Garnet Day 
Expedition was made in the latter part of 1927 and extended into early 
January, 1928, visiting Mt. Roraima, which lies at the junction of the 
boundaries of Brazil, Venezuela, and British Guiana. The Tyler Duida 
Expedition was undertaken during the latter part of 1928 and the begin- 
ning of 1929, its objective being Mt. Duida in southern Venezuela. 
Descriptions of both these regions are to be found in The Geographical 
Review for January, 1930. 1 

The expedition to Mt. Roraima brought back five species of Erycini- 
dae and an equal number of species of Lycaenidae. The Mt. Duida 
Expedition furnished sixteen species of Erycmidae and eleven species 
of Lycaenidae. 

The Hesperiidae collected by Mr. Tate on these two expeditions have 
been reported upon by Mr. E. L. Bell, in American Museum Novitates, 
No. 555, and the Pieridae are the subject of a paper by Mr. F. Martin 
Brown, in American Museum Novitates, No. 572. 

LEE GARNET DAY EXPEDITION TO MT. RORAIMA 
Brazil 

Paulo. — Ten miles southwest of Mt. Roraima. Altitude, 4000 feet. 

Arabupu. — Ten miles southeast of Mt. Roraima. Altitude, 4200 
feet. Savannas. 

Upper Swamp Camp, hit. Roraima. — Altitude, 5800 feet. 

Summit of Mt. Roraima. — Altitude, 8600 feet. 

British Guiana 

Anundabaru. — At the headwaters of the Copenang River, one 
hundred miles east of Mt Roraima Altitude, 2000 feet. 

iTate and Hitchcock, ‘The Cerro Duida Region of Venezuela,’ XX, pp 81—52, and Tate, 'Notes on 
the Mount Roraima Region,' XX, pp 53-68. 
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Tukeit. — On the Potaro River. Altitude, 2000 feet 

Ebtcinidai 

Euselasilnae 

Euselasia artos Herrich-Sch&fFer 
Paulo, Brazil, November 5, 1927, 1 male 
Range. — Bolivia, Surinam, and the Amazon region. 

Erycininae 

MeBoaemia parish! Druce 
Arabupu, Brazil, December 26, 1927, 1 male. 

Range. — Colombia, the Guianas, and the Amazon. 

Meaosemia philocles Linnaeus 
Anundabaru, British Guiana, January, 1928, 1 male. 

Range. — T he Guianas and the Amazon. 

Nymphidium baeotia Hewitson 
Tukeit, British Guiana, January, 1928, 2 females. 

Aunundabaru, British Guiana, January, 1928, 1 male. 

Range. — The Guianas and the Amazon region. 

Nymphidium cacbrus Pabricius 
Anundabaru, British Guiana, January, 1928, 3 males. 

Range. — Colombia, the Guianas, and the Amazon region. 

Lycaenidae 

Theclinae 

Theda linus Fabricius 

Arabupu, Brazil, December 26, 1927, 1 male. 

Anundabaru, British Guiana, January, 1928, 4 males. 

Range — Colombia, Venezuela, the Amazon, and Bolivia. 

Thee la ahola Hewitson 

Upper Swamp Camp, Mt. Roraima, October 28, 1927, 1 female. 
Range. — Mexico, Colombia, Venezuela. 

Thecla beon Cramer 

Arabupu, Brazil, December 26, 1927, 1 female. 

Summit of Mt. Roraima, November 27, 1927, 2 females. 

Range. — Central and South America as far as southeastern Brazil. 
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Thecla crethona Hewitson 
Arabupu, Brazil, December 26, 1927, 1 female. 

Range.— Seitz (‘Macrolepidoptera of the World,’ V, p. 799) gives 
the range of this species as being Cuba and Jamaica. The writer is un- 
aware of any other records from so far south as Brazil. 

Lycaeninae 

LeptoteB cassius Cramer 

Tukeit, Potaro River, British Guiana, January, 1928, 1 female. 
Range. — Mexico and the West Indies to Argentina. Widely dis- 
tributed and generally common. 

TYLER DUIDA EXPEDITION 

Ebycinidak 

Euselasiinae 

Euselasia erythraea Hewitson 
Mt. Duida, Venezuela, November 15, 1928, 1 male. 

Range. — Colombia and the Amazon. 

Euselasia euphaes Hewitson 
Mt Duida, Venezuela, November 12, 1928, 1 male. 

Range. — Throughout the entire Amazon region. 

Erycininae 

Eurybia nicaea Fabricius 

Mt. Dmda, Venezuela, November 14, 1928, 1 female. 

Rio Negro, Brazil, September 19, 1928, 1 male. 

Range. — Ecuador, Colombia, the Amazon region to southern Brazil. 

Mesosemia menoetes Hewitson 
Rio Negro, Brazil, September 19, 1928, 2 males. 

Range — Bolivia, the Guianas, and the Amazon region. 

Mesosemia cippus Hewitson 
Mt. Duida, Venezuela, November 23, 1928, 1 female. 

Range. — Colombia and the Guianas across the Amazon region to 
Peru, Bolivia, and central Brazil. 

Alesa amesls Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 male, 1 female. 
Range. — The Guianas and the Amazon region. 
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Biodina lysippus Linnaeus 
Rio Negro, Brazil, September 5, 1928, 1 female. 

Range. — Colombia, Venezuela, the Guianas, and the Amazon 

Diorina periander Cramer 

Alt. Duida, Venezuela, November 24, 1928, 1 male. 

Range. — Mexico, Central and South America as far as Bolivia to 
the west and southern Brazil to the east. 

Mesene phareus Cramer 

Mt. Duida, Venezuela, November 12, 1928, 1 male. 

Range. — Bolivia, Colombia, Venezuela, and the Guianas. 

Anteros formosus Cramer 
Mt. Duida, Venezuela, March 5, 1929, 1 male. 

Range — From the northern coast of South America to southern 
Brazil and Peru. 

Gharis gynea zaxna Bates 

Alt. Duida, Venezuela, November 23, 1928, 2 females. 

Range. — Amazon region. 

Lemonias luci&na Fabiicius 

Alt. Duida, Venezuela, September 19, 1928, 1 male; November 14, 
1928, 1 male. 

Range. — Panama, Venezuela. 

EchenaU aristus Stoll 

Mt. Duida, Venezuela, November 23, 1928, 1 female. 

Range. — Surinam. 

Echenaia leucooyana Hiibner-Geyer 
Alt. Duida, Venezuela, November 12, 1928, 1 male. 

Range — The Guianas and the Amazon region. 

Nymphidium baeotia Hewitson 
Mt. Dmda, Venezuela, November 14, 1928, 1 male. 

Range. — The Guianas and the Amazon region. 

Nymphidium mantua Cramer 
Mt. Duida, Venezuela, November 14, 1928, 2 males. 

Range. — Venezuela and the Guianas to Brazil. 
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Ltcaenidae 
Theclinae 
Thee la atys Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 male. 

Range. — Panama and Colombia. 

Theda color Druce 

Mt. Duida, Venezuela, November 23, 1928, 1 male. 

Range. — The Guianas. 

Thecla beon Cramer 

Mt. Duida, Venezuela, November 23, 1928, 1 female. 

Range. — Central and South America to southeast Brazil. 

Theda atriua Hemch-Schaffer 
Rio Negro, Brazil, September 12, 1928, 1 male. 

Range. — Guatemala to the Amazon. 

Theda vesulua Cramer 

Mt. Duida, Venezuela, March 5, 1929, 2 females. 

Range. — The Guianas to the Amazon. 

Theda anthora Hewitson 
Mt. Duida, Venezuela, March 5, 1929, 1 female. 

Range. — The Guianas to the Amazon. 

Theda cerata Hewitson 

Mt. Duida, Venezuela, March 5, 1929, 1 female. 

Range. — Guatemala to the Amazon. 

Theda celxnus Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 female. 

Range. — Mexico to southern Brazil. 

Theda ceromia Hewitson 
Rio Negro, Brazil, November 19, 1928, 1 female. 

Range. — Bolivia and the Amazon region. 

Theda basalides Hubner 

hit. Duida, Venezuela, February 7, 1929, 1 male. 

Range. — Widely distributed from Mexico to southeastern Brazil. 
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REPRODUCTION AND EGGS OF POMACENTRUS LEUCORIS 

GILBERT 

By C. M. Breder, Jr., and C. W. Coates 1 

On May 2, 1930, twenty-six specimens of Pomacentrns leucoris 
Gilbert collected at the Galapagos Islands on the first- ‘Nourmahal’ 
expedition 2 were brought to the New York Aquarium by Mr. Vincent 
Astor. 

This species is at least as quarrelsome m the relatively close confines 
of an aquarium as its better-known Atlantic relatives, and as a result of 
this disposition the twenty-six specimens were reduced to two by the 
beginning of 1932. Even the placing of a relatively large species 
(Spheroides maculatus Bloch and Schneider) m the aquarium caused such 
strong resentment that it was necessary to remove the latter m the 
interests of peace. 

The two fishes that remained proved to be of opposite sex, and with 
the aquarium (^XS'XS# deep) to themselves they soon engaged in 
egg-laying. As there is little recorded on the reproduction of the Poma- 
centndae, and since there is little likelihood of further observations being 
made on this species m the near future, the reproductive behavior and 
the physical appearance of the peculiar eggs are here discussed. 

The actual courtship and “nest building” may be described as 
follows. Both fishes were observed carrying mouthfuls of sand to a 
protuberance of rock in the aquarium and blowing it out m a cloud so 
that some of the sand settled on the rock, and the rest rolled off After 
several mouthfuls of the sand had been carried up in this manner, from 
the floor of the aquarium, the fishes “fanned” vigorously with their fins, 
and then with their mouths picked off the few remaining grains of sand 
from the rock After several efforts of this kind, they abandoned this 
site and chose another jutting ledge of rock which was treated to a 
similftr scouring of sand. This, too, proving unsatisfactory, still other 
sites were selected until a dozen or more had been tried before one was 
found to suit. All of these abandoned sites were plainly visible for a 
short while, since traces of sand were left at each one. 

*Of the New York Aquarium. „ .... 

38ee Townsend, C H , 1080, BulLN Y ZooL Sac., AAa.ll!, No. 4, for details of this expedition. 
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The place finally chosen for the eggs was treated in the same 
manner, but the sanding and fanning were earned on for several hours, 
each fish working mdustnously all the while One fish, however, seemed 
to show' more activity than the other; this probably was the male. 
After the surface of the rock had been thoroughly cleaned, the female 
swam over it with her ventral surface touching the face of the rock, 
and the ovipositor plainly in view. She left a more or less concentric 
circle of eggs adhering to the rock over which the male swam, following 
the female very closely both m time and movement. The eggs were 
deposited during a number of spawnings, each taking from ten to thirty 
minutes to complete, with a varying length of time between. These 
intervals of rest between the spawning ranged from a few minutes to 
several hours and seemed to be acceptable to both the male and female, 
although, at these times, the fish were excited and restless, continually 
darting about the tank. 

Owing to its distance from the glass wall, it is not possible to say 
how many eggs were deposited m the nest, either for the total, or for 
each actual spawning period; but, from a comparison of an egg to the 
space covered, the entire number approximated four or five hundred. 

The above-mentioned ovipositor protruded about one-eight of an 
inch and was about the same in diameter, or a very little larger. It was 
white and flat at the end, and may be nothing more than the lips of the 
genital pore pressed outward by the mass of eggs within. The male fish 
exhibited a similar structure, except that it was not so wide and was 
pointed at the end. The point was slightly inclined toward the head of 
the animal. Whether this is not a necessary protrusion, or whether 
the fishes swam at a slight angle occasionally, this protuberance was not 
always visible during the spawning 

After the eggs were once deposited, the care of them was not unlike 
that exhibited by a variety of other fishes that circulate water for such 
purposes. This process has already been briefly described and illustrated 
with two photographs, but it may here be expanded m greater detail. 
The photographs published m the former article 1 show the second spawn- 
ing; illustrations m the present paper picture the third spawning 

Both fish were in constant attendance on the eggs, one of them 
usually imm ediately above the egg-covered rock, the other hovenng 
nearby. They moved with quick jerky darts to one side or the other. 
The fish above the eggs continually fanned them, particularly with the 
pectoral fins. This fa nnin g seemed to rock the fish in a peculiar lateral 

‘See Breder, C M , Jr. 1933 Bull. N Y Zool Soc , XXXV, No. i, pp 130-121. 




Fig 1 Pomacentrus leucons in two typical postures while tending its eggs 
Photographs by S G Dun ton 
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motion If one fish left the eggs, the other almost immediately took its 
place W hile conect identification of the se\ of the fish was not always 
possible, the male was apparently most active m the caie of the spawn 
Occasionally the fish m attendance would pick over the spawn, seemingly 
sorting out unfertilized 01 dead eggs 

In all, three batches of eggs are known to have been deposited be- 



Fig 2 Egga of Poniacenti us leu.com , fif tv-one horns after spawning, showing 
atta chm ent to a \ ertical surface Semi-diagi axmnatic 


tween eaily spiing and August 13, mdicatmg a considerable gonadal 
activity on the pait of these fishes As is not uncommon with such 
animals, m captivity at least, the first two batches weie eaten by their 
parents on the following da\ To foiestall this the patents were iemo\ ed 
after the thud spawning 1 This occuned at 11 00 a as , August 13, and 

ufortunately one d i ed apparent^ as a result of an accident in handling which forced a termina- 
tion to thia stud* 
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it forms the chief basis of the preceding description of spawning behavior. 
On the 15th a few of the eggs were removed for examination. Their 
condition at 2:00 p.m., fifty-one hours after spawning, at a temperature 
of 72° F., is shown in figure 2 and indicates the well-advanced condition 
of the embryos. These eggs may be described as follows: they are 
evenly elliptical m form, the long axis not quite twice that of the short, 
the former ranging from about 0.8 to 0 9 mm. with an average a little 
over 0.85, the latter ranging from about 0.4 to 0.5 with an average a 
little over 0.45. The surface of the shell is entirely covered with fine 
longitudinal striae, as indicated in figure 2. At this stage there is no 
evident perivitelline space. The yolk, principally about the head-end, 
is freckled with black chromatophores, thus forming something of a 
“collar” about the embryonic “throat” region. The yolk is slightly 
tinted with amber, which hardly differentiates it from the somatic 
portions. The oil-globules, usually two in number, unlike those of most 
fish-eggs, are either colorless or exactly match the pale yolk. Viewed 
by transmitted light the oil globules are less refractive than any others 
known to us. 

The most striking feature of these eggs is their method of attach- 
ment. From one pole numerous closely packed tendrils depend, which 
in a single detached egg resemble somewhat the condition found in 
Memdia However, when a group of eggs is examined, it becomes appar- 
ent that these tendrils are so interlaced, or continuous, that each egg is 
connected with its neighbor. Thus each egg stands on a small pedestal 
when the common footing is applied to a flat surface. So far as this 
feature is concerned, figure 2 is a semi-diagrammatic reconstruction 
showing how the eggs were originally attached to their rock-support 
The eggs are very evenly spaced, and it will be noted that they are 
almost, but not quite, in contact with one another. As these eggs were 
attached to a vertical wall and not tilted either upward or downward, 
except as originally described when a parent fanned them, it follows that 
they must have substantially the specific gravity of the water in which 
they were immersed. 1 

The head of the embryo in each egg examined was directed away 
from the base. The eggs removed for examination failed to hatch. 
Those in the aquanum hatched on the 17th. The larval fish could be 
seen moving about near the broken shells. In a few days none were to 
be seen. The reason for this we were unable to ascertain. 

l For other reasons not oonoemed with this study the specific gravity was earned unu sually high 
( 1 . 0297 ). 
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It is known that the Atlantic species Pomacentrus leucostictus 
Muller and Troschel usually places its eggs m large empty shells, such as 
those of Strombu8. Such nests are abundant in the shoal waters of the 
Dry Tortugas, Florida. Many were found here in the summer of 1929, 
at the laboratory of the Carnegie Institution of Washington. Although 
there were no shells present in the aquanum in which P. leucoris spawned, 
the rock-work on the walls provided a large choice of surfaces. Many 
cavities were large enough for the fishes to hide in completely; but none 
of these was selected for egg-laying, though each batch of eggs was 
placed on an exposed, approximately vertical rock, which presented a 
scarcely perceptible concavity. This is well illustrated in the photo- 
graphs already published. 1 Very likely this difference in choice of nest- 
ing sites between P. leucostictus and P. leucoris is a real one and not 
merely induced by the condition of captivity. 


‘Breder, loc. at 
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A ROUND-HEADED SILVER PERCH, BAIRDIELLA 
CHRYSURA; WITH NOTES ON THE EARLIEST 
FIGURED ROUND-HEADED FISH 

By E. W. Gudger 

There is m the collections of the American Museum a young round- 
headed specimen of Bairdiella chrysura without any data as to its source. 
My attention was called to it by my colleague, Mr. J. T. Nichols, who 
identified and catalogued it. Since I have m recent years described a 
number of pug-headed fishes, and since this is a very closely allied 
deformity, I will now briefly describe this specimen also To this account 
will be added the figure of and a brief note on the earliest recorded case 
of this deformity in fishes. 



Fig. 1. Lateral view of the little round-headed Bairdiella chrysura in the collec- 
tions of the American Museum. The figure shows the fish in natural size — 67 nun. 
over all. 

Our specimen of Bairdiella chrysura has been in strong alcohol for 
years, is somewhat contracted and distorted in the abdominal parts, and 
is as hard as leather. However, the head has been little affected by this. 
Figure 1, drawn life size, shows the shrunken abdomen and the frayed 
fins. The head-parts have been drawn with great care and the figure 
shows them exactly as I see them in the specimen before me. For 
comparison’s sake a normal young specimen of the silver perch of about 
the same stage of development as the deformed fish has also been drawn 
(Fig. 2 herein). 

Now the body of the fish in Fig. 1 is little changed in length be- 
tween any fixed points, excluding the snout. So taking as a standard 
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length the distance between the hinder point of the operculum and the 
end of the tail (the beginning of the caudal fin), the drawing reproduced 
m Fig. 2 has been reduced to the same length (38 mm.), between the 
same points, the head and tail bemg reduced m the same degree. Since 
the little fish m Fig. 2 is normal in every way, we can use its head as a 
standard of comparison for that of the teratological fish and can readily 
see how much deformation this has undergone 

This abnormal fish, measured from the anterior pomt of the rounded 
head to the dorsal tip of the frayed caudal fin, is 67 mm. long. The un- 
broken tail as shown in the dotted line would have added about 3 mm. 
more, making the '‘over-all” length as it is drawn about 70 mm. How- 
ever, had the snout been normal it would have added probably not more 
than 5 mm. to the total length The over-all length of this specimen, if 
normal, would probably be about 75 mm. The depth in the shoulder 



Fig 2. Lateral aspect of a normal silver perch of about the same stage of de- 
velopment as the fish shown in Fig. 1. For comparison of head-ports, this drawing is 
reduced to the same length (operculum to base of caudal — 38 mm.) as Fig. 1 between 
the same points. The head and the caudal fin are of course reduced proportionally. 
After Hildebrand and Sohroedor, 1038. 

region is 18 mm , and this is probably fairly close to the normal depth 
in this deformed fish. 

In pug-headed fishes the whole anterior part of the head inclu ding 
the upper jaw is shortened and the forehead of the fish falls abruptly off 
into the floor of the mouth, but the lower jaw remains intact — projecting 
in front like an old-fashioned Ames-made shovel. That this may be 
clear to the reader, a figure of a pug-headed brown trout (Scdmo fano) is 
reproduced from a previous paper of mine. This fish, seen in lateral view 
m Fig. 3, should be compared with those shown in Figs. 1 and 2. 

Figures 3 and 2 then emphasize very strongly what h a s taken place 
in the little silver perch. Not only has the anterior part of the head 
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failed to develop, but the lower jaw has likewise failed in exactly the 
same degree. The lower jaw is slightly longer than the upper — a mere 
fraction of a millimeter — but so it is in the normal young fish shown m 
Fig. 2, and also m the adult fish. In brief, the shortening of the head 
has taken place equally in both jaws, producing that deformity m fishes 
known as round-headedness 

Along with the shortening of the snout has come a marked humping 
up in the region over the eye and over the operculum. The shortening 
of the snout has brought the steep forehead close to the eye and has 
apparently reduced the nasal openings to one. Compare here the normal 
fish with the deformed one. 

As to the causes of this deformity, one cannot speak with too much 
confidence. In the round-head as in the pug-head, it is clear that the 



Fig 3. A png-headed brown trout ( Salmofano ) drawn to show the steep fare- 
head and the fully developed projecting lower jaw. 

After Gudger, 1920 


basal bone of the skull, the parasphenoid, has failed to develop and the 
anterior part of the skull has foiled to elongate. As a result of this 
developmental failure all the bones forming the anterior part of the skull 
have become tied down m front giving the snub-nosed appearance seen 
in Fig. 1. 

In some pug-heads the parasphenoid buckles up into the space 
between the eyes causing these to bulge noticeably. This I found in a 
pug-headed sea-bass ( Roccub hneatus ) which I described some years ago. 
No exophthalmia is found in the silver perch under consideration. 

For the shortening of the lower jaw, I have no particular explanation 
to offer. It has simply failed to develop along with the other parts of 
the head. However, for the whole head it may be said that it has re- 
mained in the embryonic condition. This explanation is offered because 



4 


AMERICAN MUSEUM NOVITATES 


[No. 613 


it is well known that all embryonic fishes are round-headed. Hilde- 
brand and Schroeder’s figure (not reproduced herein) of an 11-mm. speci- 
men of Bairdiella chrysura shows this very distinctly. The body and 
hinder two-thirds of the head of the teratological little silver perch 
developed, but the anterior part of its head never did — it remained m 
the embryonic condition. As to the cause of this retarded development, 
one can only conjecture that it was due to a failure m the hormomc 
balance. It is known that such achondroplastic disturbances (possibly 
a failure of the pituitary) m dogs bring about pug-headedness Pre- 
sumably the same thing holds for fishes. 

Since this is presumably the latest round-head fish on record 
(March, 1933), it may be of interest to reproduce the earliest known 
figure of such a deformity and briefly to describe it. 

This oldest account is found m Conrad Gesner’s ‘Liber IIII’ 



Fig. 4. Gesner’s round-headed carp, the earliest published figure, in which the 
artist’s imagination had free play. 

After Conrad Geener, 155S. 


(‘De Piscium & Aquatilium Animantium Natura’) of his encyclopedic 
‘Historia Animolium’ (Tiguri, 1558). Gesner had seen Rondelet’s 
figure of a pug-headed carp (1555 — the first figure of such a fish ever 
published) and had data for four carp with abnormal heads; he had 
drawings of two of these fish, and had two specimens of these deformed 
fish, or their dried skins, which had been sent to him. Whether his speci- 
mens were pug-heads or round-heads cannot be said from his text. But 
his figure (No. 4 herein) would indicate that it was drawn from a round- 
headed specimen. Rondelet’s figure is a well-drawn and scientifically 
valuable representation of a pug-headed carp. Gesner’s drawing — in the 
making of which his artist took great liberties — is of interest from a 
historical and antiquarian standpoint only. It is apparently the first 
drawing ever attempted of a round-headed fish. 
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Few other round-headed fish have been figured and described. So 
far as known to me, these comprise: one other carp, a bream, a mullet, 
and three gadoids. I have photographs of such a round-headed codfish 
and of a pollack which I hope later to publish with descriptions. Appar- 
ently this deformity is more often found m the Gadidae than in fishes 
of any other family. 
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THE NORTH AMERICAN SPECIES OF ACTIA IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY 

By C. H. Curran 

A review of the North American species of Actia Desvoidy is 
presented in the following pages. The identification of species belonging 
to this genus has been difficult owing to the confusion existing in regard 
to the determination of the described species and the recognition of the 
genus Thryptocera Macquart In this genus the presence or absence *)f 
bristles on the first vem is of no more than specific value and for this 
reason Thryptocera, or more correctly, Ceranthia Desvoidy, is not ten- 
able. In Actia the bristles of the dorsum of the thorax are depressed 
and in all the species I have seen there are four pairs of postsutural 
dorso centrals (Coquillett described atripes as having only three pairs) ; 
there are three stemopleural bristles, and the proboscis is at most slightly 
longer than the head and bears large labellae. In some exotic species the 
apical cross-vein is absent, while in others the third antennal segment of 
the male is greatly modified. 

Unless otherwise stated the types of the new species are in The 
American Museum of Natural History. 

Following is the generic synonymy in so far as reference to American 
species is concerned. 

Actia Desvoidy 

Desvoidy, 1830, Mem. Acad. Roy. So. Inst. France, II, p. 86. 

Ceromya Desvoidy, 3830, Mem. Acad Roy. Sc. Inst. France, II, p. 86. 

Ceranthm Desvoidy, 1830, Mem. Acad. Roy. Sc. Inst. France, II, p. 88. 

Thryptocera Macqtjabt, 1834, Soc. Sci. Lille, (1833), p. 310. 

Gymrutpldhahm, Lioy, 1864, Atti Inst. Ven., (3) IX, p 1341. 

Polychsetoneura Walton, 1914, Proc. Ent. Soc. Wadi., XI, p. 90. 

The exact status of Actia Desvoidy must remain in doubt until the 
type species, cingulata Desvoidy, has been definitely identified. The 
designation of cingulata as type of the genus is most unfortunate as the 
species has not been recognized since its description and it may well be 
that it does not conform to our present conception of the genus. On 
the other hand A. pUipenms Desvoidy (not Fallen) is known to be a 
synonym of lamia Meigen. It is further significant that the genus was 
based on species lacking the apical cross-vein, a character possessed by 
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only a few forms now included According to the original description of 
A cingulata the vems are not bristled, a character not found m any of 
the known species at present included in the genus and it seems most 
likely that the recognition of cingulata will prove that Actia is not 
properly interpreted at the present time. However, I use the name 
pending more light on the question 


Table of Species 

1. — Fifth vein bristled . . . . 8- 

Fifth vein bare ... . . . . . 2- 

2 — First vein bristled on at least the apical section ... ... 5 

First vein bare . . . . 3 

3 — Legs yellowish 4- 

Legs black . . atnpea Coquillett. 

4 — Penultimate anstol segment half as long as the terminal segment 

Jlampes Coquillett. 

Penultimate onstal segment not twice os long as wide 
5. — First vein bristled on apical section only 

First vein bnstled beyond the humeral cross-vein. . 

6 — Abdomen with the sides very broadly yellow . . 

Abdomen black, the segmental incisures at most very narrowly reddish . 7. 

7 — Abdomen shining except the very narrow segmental bases mltdiverdns, n. sp. 

Abdominal pollen extending to beyond the middle of the second to fourth 
segments . . diffidena, n. sp. 

8 — Abdomen black m ground color . 9. 

Abdomen very broadly reddish yellow laterally . amencana Townsend. 
0 — Abdominal pollen sharply defined and occupying at most the basal third of the 

segments. . . vnterrupta, n sp. 

Abdominal pollen extending to beyond the basal half of the segments and not 

sharply defined . . 10. 

10. — Proboscis short, the labellae very broad. . . . diffidena, n sp. 

Proboscis long and slender, the labellae slender and elongate; apical cross-vein 
absent in female. . . ... .... autumndlia Townsend. 


.panamen8ia, n Bp. 
pallona Coquillett. 

. .. 6 . 
. . Ontario, n Bp. 


Actia atripes Coquillett 

Thrypioceraatnpe s Coquillett, 1897, ‘Rev. Tachinidae,’ p. 58 
A. atripes may be readily recognized by the absence of bristles on 
the first vein, black femora and yellow sides of the abdomen. I have not 
seen the species and apparently it has not been recorded since it was de- 
scribed from a single female from New Bedford, Mass. 

Actia flavipes Coquillett 

Thryptocera fiavtpea Coquillett, 1897, ‘Rev Tachinidae,’ p 58 
Black and yellowish, the thorax thickly polhnose. Length, about 4 mm 
Fe m ale. — Face and cheeks yellow m ground color, the front and occiput black; 
frontal vitta reddish yellow. Front slightly longer than wide, with brow nish- 
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yellow pollen except on the median vitta Occiput with cinereous, the face and cheekB 
with white pollen Apical section of proboscis about three-fourths as long as the head- 
height; cheeks one-fourth as wide as the eye-height Antennae reddish, the third seg- 
ment unusually large tor a female and mostly brownish; arista practically bare, thick- 
ened on almost the basal three-fourths, the penultimate segment almost half as long 
as the apical. 

Thorax black m ground color, cinereous pollinose, the humeri and scutellum 
yellowish, the latter more or less brown basally m the middle Hypopleurn with only 
one or two hairs in addition to the fine bnstle 

Legs reddish yellow, the tarsi black; all the coxae pale 

Wings cinereous hyaline, first and fifth veins without bristles, the third bristled 
almost to the anterior cross-vein. Squamae large, whitish, with brownish tinge in some 
lights. 

Basal two abdominal segments reddish yellow, the first with a wide median brown 
vitta, the second with a large, median blackish triangle; third and fourth segments 
black in ground color, the bases more or less yellowish. Abdominal pollen whitish, 
limited to the basal half of the second segment, extending to well beyond the middle on 
the third and fourth segments, dense basally on the segments, thinner apically because 
the hairs and bristles arise from bare spots Venter much more extensively yellow. 

Female, Station for the Study of Insects, Tuxedo, New York, July 6, 1928 
(Curran) 

Actia panamensis, new species 

Mostly yellowish; first and fifth veins bare; trout narrow. Length, 4 5 mm. 

FbmaIxH — Head yellow in ground color, the upper half of the occiput black; 
pollen white, yellow on the front and upper half of the occiput Frontal vitta reddish 
yellow', darker posteriorly; front twice as long as wide; cheeks about one-twelfth as 
wide as the eye-height Proboscis short, yellowish, the labellae larger. Palpi long and 
swollen. Antennae reddish yellow, the third segment mostly brown, three times as 
long as wide, arista brown, the penultimate segment little longer than wide 

Thorax yellowish, the disk of the mesonotum brownish in ground color; pollen 
yellowish on the dorsum, whitish on the pleura Pteropleura with several hairs. 

Legs yellowish, the tarsi blackish. 

Wings cinereous hyaline, third vein bristled almost to the small cross-vein. 
Squamae whitish, with cinereous tinge Holteres yellow. 

Abdomen shining yellowish; second and third segments each with a median 
triangular blackish spot behind and a dork spot on either side, the fourth with an 
indistinct mediun triangle behind Venter w’holly yellow 

Tteh. — F emale, Barro Colorado Island, Canal Zone, December 23, 1928 (Curran). 

Actia pallorl8 CoquiUett 

Lasxoneura pallons Coquillett, 1895, Joum N Y. Ent Soc , III, p. 50 

Adta pallons CoquhiLETT, 1897, ‘Rev Tachimdae,’ p 58 

This species is wholly yellowish except for the brownish tarsi and 
brownish or blackish markings on the third and fourth abdominal seg- 
ments It is readily recognized by the absence of bristles on the fifth 
vein and their presence on only tho apical section of the first vein. It is 
recorded from New Hampshire, Vermont, and Maine. 
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Actia Ontario, new species 

Thorax black, the abdomen partly reddish yellow; legs reddish yellow; first vein 
bristled on most of its length, the fifth bare Length, 4 5 to 5 5 mm 

Female. — Head yellow, upper three-fifths of the occiput blackish in ground color, 
the parafrontals brownish on the upper half; pollen whitish. Frontal vitta pale 
reddish yellow. Cheeks one-fourth as wide as the eye-height Proboscis reddish 
brown, the ultimate section not as long os the length of the head. Antennae reddish, 
the third segment tinged with brown on the apical half or more, more than half as 
wide as long; arista yellowish, with the apical third brown, thickened on the basal 
half, the penultimate segment about twice as long as wide 

Thorax black in ground color, cinereous polhnose, the humeri and scutellum 
brownish yellow, the former sometimes black, the scutellum with a transverse black 
basal spot. 

Legs reddish yellow, the tarsi darkened. 

Wings cinereous hyaline First vein bristled beyond the humeral cross-vein, 
the bristles of equal length; third vein bristled to beyond the posterior cross- vein, 
the fifth bare Squamae white, hal teres pale yellow. 

Abdomen reddish yellow, sometimes with only a median brown vitta on the 
second and third segments, or with the fourth segment mostly blackish and the third 
with a black triangle extending broadly to the lateral margins behind and to the base 
of the segment in the middle, the second with median brownish vitta Pollen thin, 
whitish, occupying the basal three-fourths of the apical three segments, dense at the 
bases of the segments, the hairs and bristles arising from bare spots. 

Types — Holotype, female, Norway Point, Lake of Bays, Ontario, July 31, 1919 
(J. McDunnough), in Canadian National Collection. Paratype, female, Orillia, 
Ontario, June 12, 1926 (Curran). 

Actia nitidiventris, new species 

Black, the thorax cinereous pollinose; abdomen almost wholly shining; first 
vein bristled on its whole length Length, 6 mm. 

Female. — Head yellow, the upper two-thuds of the occiput and the parafrontals 
blackish in ground color; front and upper half of the occiput brownish yellow' pol- 
linose, the face and cheeks with white pollen. Front narrow, twice as long as wide; 
frontal vitta brownish red. Cheeks about one-sixth as wide as the eye-height. 
Proboscis brown, the apical section about as long as the length of the head; labellae 
large; palpi yellow, slightly enlarged apically. Antennae reddish, the third segment 
brown except at the base, three times as long as wide; arista thickened on the basal 
fourth, reddish on the basal third the penultimate segment but little longer than 
wide. 

Thorax blackish or brown, cinereous yellow pollinose, the mesonotum with three 
broad, bare vittae in front; pleura with more or less reddish on the borders of the in- 
cisures; humeri and apical half of the scutellum reddish yellow. 

Legs blackish, the coxae reddish brown, the anterior pair yellowish. 

Wings cinereous hyaline, first vein with bristles of almost equal length beyond 
hu mer al cross-vein; third vein bristled to opposite the posterior Gross-vein; fifth vein 
bare. Squamae with strong brownish tinge, the base and border white; halteres 
yellow. 



1933 ] 


NORTH AMERICAN ACTIA 


5 


Abdomen shining blackish, the tips of the first to third segments yellowish, the 
very narrow bases of the second to fourth segments whitish pollinose except in the 
middle, the ground color more or less yellowish beneath the pollen. 

Type. — Female, Barro Colorado Island, Canal Zone, February 16, 1929 (Curran). 

Actia diffldena, new species 

Black, the abdominal pollen extensive but dense only on the basal fourth of the 
segments; first and third veins bristled, the fifth normally bare. Length, 4.5 to 5 mm. 

Mann. — Head black in ground color, the face and cheeks, and sometimes the 
lowest sixth of the occiput, yellow; pollen cinereous, more whitish on the face and 
cheeks Frontal vitta reddish yellow. Cheeks leas than one-sixth as wide as the eye- 
height. Proboscis about os long as the head, the labell&e large; palpi yellowish, very 
slightly clavate. Antennae reddish, the third segment mostly blackish, slightly more 
than twice as long as wide; arista thickened and brownish red on the basal half, 
black apically, the penultimate segment about four times as long as wide. 

Thorax black, cinereous pollinose, the mesonotum with brownish tinge; apical 
border of the scutellum broadly yellowish. 

Legs brown, the coxae and tibiae reddish brown to reddish, the anterior coxae 
always reddish. 

Wings cinereous hyaline; first vein bristled beyond the humeral cross-vein, the 
bristles on the apical section finer and becoming shorter apically; third vein bristled 
to opposite the posterior cross-vein; fifth normally bare but sometimes with one or 
two inconspicuous bristles. Squamae with yellowish tinge; halter es yellow. 

Abdomen black, cinereous white pollinose; first segment, a broad median vitta 
and the brood apices of the segments bare; basal fourth or more of the Becond to 
fourth segments thickly pollinose; hairs and bristles arising from bare spots. 

Female — Third antennal segment a little smaller and more extensively reddish. 
Palpi larger and more clavate; femora sometimes mostly reddish. 

Types. — Holotype, male, Kentville, Nova Scotia, June 17, 1924 (R. P Gorham); 
allotype, female, St. Peters, Nova Scotia, July 10, 1930 (M. L. Prebble), in Canadian 
National Collection. Paratype, female, Chatham, New Brunswick, August 15, 1926 
(F. Johansen). 

A diffidena boars a strong superficial resemblance to A. infantula 
Zetterstedt but has the first vein bristled beyond the humeral cross-vein 
whereas infantula bears only short, fine bristles on the apical section and 
also has a narrower front. I have seen no specimens of infantula from 
America. 


Adda americana Townsend 

Tkryptocera americana Townsend, 1892, Can. Ent,, XXTV, p. 69. 

Acbia ptltpenms Coquillett, 1897, ‘Rev. Tachinidae,’ p. 59 On part). 
Polychaetoneura dyii Walton, 1914, Proc. Ent Soc. Wash., XI, p. 91 (figs.). 
Tkryptocera americana Johnson, 1925, Ooo. Papers Bost. Soo. Nat. Hist., VH, 

p. 186. 

A. americana is the only Nearetie species of Actia known to me hav- 
ing the fifth vein bristled and the sides of the abdomen yellowish. It is 
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RECORDS OF AFRICAN BEES. II 
By T. D A. Cockerell 

The abbreviations used are the same as in Part I (American Mu- 
seum Novitates, No. 547). 

Euaspis abdominal is (Fabncius) 

Belgian Congo: Malela, July 9, 1915, 9 (L. and C.). I have a 
specimen from Port Natal, from F. Smith’s collection, which differs by 
the wholly black scutellum and the dark hair on hind legs, as well as 
other small features. This is E. martini Vachal, which Meyer (1921) 
regards as a variety of E. rujwentns Gerstaecker Yachal’s type come 
from “Cape Colony,” probably actually from Natal. Smith included 
this in E. abdominohs. I have a genuine E abdominohs, like that from 
the Congo, from Togo, Bismarckburg (R. Buttner). I am disposed to 
consider E. martini a valid species. 

E. abdominohs was described (1793) as Thynnns abdominohs. 

Euaspis erythros (Mourner) 

Belgian Congo: Faradje, Nov., 1912, 9 ; Boma, June 15, 1915, d 1 ; 
Matadi, June 9, 1915, d 1 (all L. and C.). The female is easily known by 
the horseshoe-like elevation on the apical stemite. 

Nomioides maculiventris (Cameron) 

In part I, p. 1, it was stated that this species visited an undetermined 
plant at Blaukrans. This has been determined at the Bolus Herbarium 
as Galenia afncana Linnaeus (Aizoaceae). 

Mesotrichia seychellensis (Cockerell) 

Portuguese E Africa: Mozambique, June 6, d 1 , 9 (J. 0.); Porto 
Amelia, June 7, d 1 (J 0.); Beira, June 4, 9 (J. 0.). 

Tanganyika Territory: Tanga, 9, June 10 (J. 0.); Vidoudi and 
Noludu Kivungu (C. F. M. Swynnerton); Ujiji, August, d 1 (Ckll.). 

S. Rhodesia: Matopo Hills, April 17-30, d 1 (Mary Fryer) ; Beit 
Bridge, April 12, d* (J. 0., A. M ). 

Transvaal: Louis Trichardt, April 4-10, d 1 (J. 0.). 
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This species has a curious history Vachal and other authors of his 
period did not distinguish it from M caffra. In my account (1912) of 
the bees of the Seychelles Islands I described both sexes, showing that 
the male was qmte distinct from M caffra , but of the female I could only 
say “like that of M caffra but smaller, length about 18 mm.” I called 
it M incerta seycheUensis, supposing it to be a race of M. incerta P6rez, 
based on a male from Nossi-B4, an island off the northern coast of 
Madagascar. Miss LeVeque (1930) described the mite Dinogamasus 
cockerelli from the pouch of M. incerta seycheUensis from the Seychelles. 
She found the same species of mite in what purported to be M. caffra 
from Delagoa Bay, and this remained an anomaly because M. caffra 
at Willowmore contains a different mite, D. braunsi Vitzthum. 

Bemg now in possession of much better material than before, I 
have gone over the whole matter, with the following results. 

(1) — The female of what I regard as true M. caffra (Linnaeus) comes from Wil- 
lowmore (Brauns), Geres (J. 0 , L 0.), and Huguenot (J. 0 ), all m the Cape Province. 
The wings are rosy brown, subhyaline, not at all blue-purple In eastern South Africa 
this is replaced by a form with very dark, strongly blue-purple wings, which does not 
differ from seycheUensis Undoubtedly the Delagoa Bay “ caffra" was the same insect, 
and bo the apparently anomalous distribution of the mites is explained. 

(2) — The males recorded above agree with male seycheUensis. Their association 
with the females cannot be doubted, as in the Seychelles there is only one species. 

(3) — The name seycheUensis is unfortunate, as the species belongs to E Africa, 
and there can now be little doubt that it was introduced into the islands with timber. 

(4) — A careful analysis of the description of M incerta (P6rez) shows that it 
cannot be this species I have nothing exactly like it, and it presumably does not 
occur in continental Africa. 

Mesotrichia caloptera (P4rez) 

Portuguese E Africa: Beira, June 4, cf (A. M). This beautiful 
species, with splendidly violet wings, was previously known from a single 
example; Asainie (Alluaud) 

Mesotrichia apicalis (Smith) 

Belgian Congo : Tshibmda, Aug. 21-27, 9 (J 0.). Two are typical, 
and a third has the hair on thorax above dull tawny. The distribution 
of this species is remarkable; we met with it also on the south slope of 
Montagu Pass, in the Cape Province, near the coast. 

Mesotrichia incandescens Cockerell 

Belgian Congo: a female from Dilolo, July 24-27 (A. M.), differs 
from the type in having the hair of thorax nearly all black, the red much 
reduced. 
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Mesotrichia mixta (Radoszkowski) 

Transvaal: Louis Trichardt, Apnl 4 (J. 0.). A male, with, short and 
scanty red hair on face 

Mesotrichia mixta genulna (Vachal) 

Tanganyika Territory: Dar es Salaam, June 9 (J. 0.) 

S. Rhodesia: Christmas Pass, Umtali, May 20-21 (J 0 , A. M.); 
Matopo Hills, April 17-30 (J. 0.). 

Mesotrichia nigrita (Fabncius) 

Tanganyika Territory: Lidodi (C. F M. Swynnerton). 

Mesotrichia mossambica (Gnbodo) 

The following records are of females. Enderlem wrongly wrote 
“ mombassica the name refers to Mozambique The clypeus has a 
median groove. 

Belgian Congo: Elisabethville, at flowers of Solarium, Sept 12 
(Ckll.). 

S. Rhodesia: Victoria Falls, Sept. 23 (Ckll ); Beit Bridge, Apnl 12 
(A. M.) ; Matopo Hills, April 17-30 (J. 0., L. O ). 

Mesotrichia flavescens (Vachal) 

Belgian Congo: Biano, Aug. 8-11 (J. O ). The head varies in size. 

Mesotrichia senior (V achal) 

Females 

Tanganyika Territory: Tanga, June 10 (J. 0 , A M.). 

Belgian Congo: Albertville, Sept. 1 (Ckll.). 

S Rhodesia: Matopo Hills, April 17-30 (J. 0.) ; Sbangani, DeBeers 
Ranch, May 8-12 (J. 0., A. M.); Christmas Pass, Umtali, May 20-21 

(J 0.). 

Transvaal: Louis Trichardt, April 4-10 (J. 0., G. Abendorff). 

Males 

Beira (J. 0 ) ; Tanga ( J O ) ; and a smaller form, presumably con- 
specific, from the Matopo Hills (J. 0.) and Louis Trichardt (A. M., G. 
Abendorff). 

These males doubtless belong to M. senior , but they do not agree 
with Endcrlein’s description of the male. The following little key to 
males will be of service. 
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1. — Clypeus black, with a yellow mark at each lower comer; very small species, with 

short hair on tergites (Beira, June 4, J O.) . ... caffrariae Enderlem. 

Clypeus with lower marg in yellow, and at least part of a median yellow stripe 
(the clypeus is all black in M. aestuans (Linnaeus), and with a yellow border 
but no median stripe in M caffra (Linnaeus) ... . . 2. 

2. — Wings dark, strongly violaceous; hair of mid- and hind tarsi all black (Beira) 

cdUyptera Pfirez. 

Wings not very dark, or strongly violaceous . .3. 

3. — Hair of hind tarsi all black; of mid-tarsi black with some long pale hairs at 

extreme base, and short reddish hair on inner side of joints 2 to 4 (Beit 

Bridge) ... seycheUensis Ckll. 

Hind tarsi with much yellow or reddish hair 4. 

4. — Larger; black stripe on hind tibia more than half its length (Christmas Pass, 

Uintah, L O.) . . . somalica Magretti. ( 9 also from Bame place), 

Smaller; black stnpe on hind tibia less than half its length (Louis Trichar dt). 

senior Vachal. 


Mesotrichia heterotricha Cockerell 
Cape Province: described from Huguenot, but also occurs at Ceres, 
Feb. 12-18 (J. O.). Only the female is known. It is a small slender 
species, with black hair on head above, much like M . scioenais (Gribodo), 
but wings paler, especially basally, and hair of face mixed black and gray, 
the effect dusky. 

Mesotrichia divisa (Klug) 

Transvaal: Louis Tnchardt, April 4-10 (J. 0.). 

Mesotrichia inconstans (Smith) 

Males Beit Bridge, April 12 (A. M., J. 0.); Louis Trichardt, April 
4 (J. 0.). 

Mesotrichia codinai (Dusmat) 

Belgian Congo: Eala, Oct. 15 (H. J Br4do). 

Mesotrichia lepeletieri (Enderlein) 

Male. Island of San Thom4 (H de Saeger). I expected this to be 
an insular race or species, but can see no difference. 

Mesotrichia aestuans ( Linna eus) 

Sudan: Khor Arbaat Delta, Apnl-May, Ushut bush, (H. B. 
Johnston). 

Mesotrichia luteola (Lepeletier) 

Belgian Congo: Dilolo, July (W. P. C.). 
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Mesotrichia scioensis (Gribodo) (anicula Vachal) 

Belgian Congo: Kiambi, Apnl 23 (G. F. de Witte); Albertville, 
Sept. 1 (GUI.). 

S. Rhodesia: Shangam, DeBeers Ranch, May 8-12 (J. 0., L. O.). 

Transvaal: Louis Trichardt, April (G. Adendorff). 

Vachal says in his original account, “vertex with hairs black or 
canescent” (9). They are black, and he probably mixed two things. 
He had both sexes from Tanga. 

Mesotrichia albicincta (Enderlein) 

S. Rhodesia: Victoria Falls, Sept. 23 (Ckll.). 

Lithurgus sparganotes Schletterer 

Maud — Length about 14 mm , anterior wing 9; blaok, including mandibles, 
tegulae, and legs; flagellum obscurely rufous beneath, third antennal joint about as 
long as next two together; mandibles short, but very broad at base; face strongly 
rugose, without any distinct prominence, the surface dull, but a little shining line in 
middle of lower part of clypeus; eyes very dark brown; hair of face and cheeks rather 
dull white, stained with fulvous in region of mouth, vertex with black hair; meso- 
thorax and scutellum minutely rugosopunctate and dull, without transverse plicae; 
thorax above with black hair, more or less mixed with pole, along anterior margin a 
band of inconspicuous dull white hair; metathorax with white hair, mesopleura with 
hair shading from grayish white to black; anterior coxae with long brownish-gray 
hair; wings dusky hyaline, somewhat darker apically; basal nervure falling for 
short of nervulus; second cubital cell receiving first recurrent nervure very near base, 
second recurrent meeting outer intercubitus; hind femora and tibiae strongly mcras- 
sate, with black hair; abdominal bands extremely slender, hair at end of abdomen and 
on venter black. 

Belgian Congo: Stanleyville, March, 1915 (L. and C.). Both sexes 
were taken at Kisantu in 1927, by R. P. Vanderyst. Fnese has given 
only a very short description of the male, less than three lines. The 
following key will facilitate the separation of a number of African 
Lithurgus. 

1. — Females. . .... ... ... 2* 

Males ... . . . . .9. 

2 — Face with a large roof-hke prominence extending outward below antennae . 3. 

Face with a large rugose swelling or low prominence . . 5- 

3. — Ventral scopa light orange fulvous; end of abdomen with red hair (Morocco). 

chrysurus Fonscolombe. 

Ventral scopa white . . . . . .... 4. 

4. — Hair at apex of abdomen ferruginous (Morocco) .comutus Fabridus. 

Hair at apex of abdomen dork brown, shading into red (Morocco) 

comutus var. obscurus Ckll. 
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5 — Lower end of facial prominence with a shining dentiform process, directed 
downward; ventral scopa black . sparganotes Schletterer. 

Lower end of facial prominence without such a process . 6. 

6. — Ventral scopa white; end of abdomen with reddish hair ovatua Cameron. 

Ventral scopa not white; end of abdomen with black hair . 7. 

7. — Abdominal bands rather broad, very conspicuous, pure white; ventral Boopa 

black, pallid basally . . . Ivnngatonex Ckll. 

Abdominal bands very slender, not conspicuous except under a lens . . 8. 

8 — Face very rugose, with a median keel; ventral scopa black. otrcUiformis Ckll. 
Face with a very obtuse rather shining transverse prominence, and no keel; 
ventral scopa pale dusky reddish aubrvfua Ckll. 

9. — Sides of tergites showing light red hair; abdominal bands broad (Morocco). 

comutus Fabricius. 

Sides of tergites showing black hair . . . 10 

10 — Hair of thorax above mainly black sparganotes Schletterer. 

Hair of thorax above not black . . . 11. 

11. — Larger; hair of thorax above fulvous; abdominal bands broader. 

capensis Friese 

Smaller; hair of thorax above white; abdominal bands narrower 

ovatus Cameron. 

The female of L. capensis , which I do not possess, has a yellowish 
ventral scopa 

Megachile marshalli Fnese 

Angola: Capelongo, July 25, 1925 (Vemay Expedition). This is 
distinguished from two other females with white scopa as follows 

1. — Tegulae red (British E. Africa; Campi Simba, June 3-7, 1913, Dr. Bayer) 

discolor Smith. 

Tegulae black ... . 2. 

2. — Upper part of clypeus polished and shining m middle (Katanga; Lubudi, July 

27, 1923, Ch Seydel) neaon Vachal {semudba Ckll.). 

Clypeus dull, w ith no polished space . . .. . . marshalli Fnese. 

The type locality of M marshalli is Salisbury, N Rhodesia, more 
than a thousand miles east of Capelongo 

Megachile ekuivella Cockerell 

Angola: Chitau, Aug. 1-12, 1925 (Vernay Expedition). Described 
from Angola 

Megachile ad, mixta Cockerell 

Angola: Capelongo, July 25, 1925 (Vemay Expedition). This is a 
variable and puzzling species: the present specimen (male) resembles 
the form found at Dilolo, Katanga. 
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Heriades frontosus Schletterer 

Belgian Congo: Stanleyville, April 30, 1915 (L. and C) The 
specimen is longer than usual, but the abdomen is much extended 

Heriades communis Cockerell 
Belgian Congo: Faradje, Oct , 1912 (L. and C ) 

Heriades (Noteriades) chap ini, new species 
Female — Length nearly 8 mm ; slender, black, inclu ding teguloe and legs, the 
mandibles obscurely rufous at apex, flagellum very obscurely rufescent beneath; 
wings basally hyaline, apically rather strongly dusky; basal nervure falling far short 
of nervulus; second cubital cell long, receiving first recurrent nervure far from base 
(the distance equal to more than half length of first inter cubitus), and second near 
apex; ventral scopa flhining white, with a very faint golden tinge; face narrow, orbits 
parallel; lower margin of clypeus straight; clypeus with sharp keel r unning its whole 
length, and above to about level of antennae; sculpture of clypeus consisting of obtuse 
ramiform ndges, but almost lacking on each side of keel; lateral keels of suproclypeal 
region little diverging below, reaching clypeus about half-way between middle and 
lateral comers; front dull, very coarsely rugosopunctate, lateral patches of white 
hair, at level of supraclypeal area, very little developed, not conspicuous; meso- 
thorax dull, with dense, very coarse punctures; hind comers of mesothorax obtusely 
rectangular, not produced; scutellum extremely coarsely punctured, strongly pro- 
duced and sharp-edged, the margin evenly rounded, the axillae not differentiated; 
postscutellum shining, minutely punctured; metathorax with a deep central pit, on 
each side of which the surface is shining; a dense patch of white hair m front of tegulae, 
and a narrow band just below wings; spurs pale reddish, pale orange hair on inner 
side of hind torsi; abdomen shining, well punctured; the polished basin of first 
tergite sharply margined; dense, pure white abdominal bands at sides only of first 
three tergites, and lacking on the following ones 

Belgian Congo, Stanleyville, April, 1915 (L and C ) 

The species that have been referred to Noteriades are rather a mis- 
cellaneous lot, separable as follows 

1 — Clypeus broadly emarginote m middle, with a large rounded tubercle on each side 
of the emargination (Bulawayo, S Rhodesia) btcomutus Friese, 9 . 

Clypeus not thus emargmate . .... 2. 

2. — Clypeal keel not nearly reaching apex of clypeus, front coarsely and densely 
reticulate-punctate, robust species (Angola) ekuwensts Ckll., 9* 

Clypeal keel running the whole length of clypeus 3. 

3 — Apical port of mandibles with a bright ferruginous mark; tegulae dark red (Bula- 
wayo, S Rhodesia) . . clypeaius Friese, cf. 

Mandibles black, or with a little dusky red near apex, tegulae black . . . 4. 

4. — Lateral keels of supraclypeal region strongly diverging below, going to upper 
corners of clypeus; posterior corners of mesothorax produced and pointed. 

trican natus (Bingham). 
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Lateral keels of supraclypeal region much less diverging, reaching clypeus about 
half-way between middle and lateral comers; hind corners of meso thorax 
obtusely rectangular, not produced; narrow species, with a conspicuously 
narrower face chapini Ckll. 

H. quinquecostaius Strand, which I have not seen, cannot be H. 
chapim, as the nervulus is subinterstitial; the tegulae are black, and the 
wings have the apical half strongly darkened, with violet iridescence. 
It is 8.8 mm. long. 

Tetralonia frieBei Meade-Waldo 

Belgian Congo: Kando, Katanga, March, April, 1931, twenty 
males (G. F. de Witte). 
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A NEW HERBSTIELLA (APOIDEA) FROM NORTH AMERICA 
By Charles H. Hicks 1 

This is the first species of the genus to be recorded from North 
America and the second to be described. The first species, Herbstiella 
chilensis, was named by Fnese, from Chile, m 1916. 

Herbstiella cockerelli, new species 

Femalb — Length about 6 mm ; anterior wing about 3 6 mm.; black, without 
light markings on the abdomen where the tergites have the apical murgina brown, and 
just anterior to margins four dull yellowish spots, one pair lateral other Bublateral; 
hair generally light gray, except mixed with black on the vertex, region of mesonotum, 
dense and appressed on face, rather long on cheeks and pleura, long and rather thin 
on scutellum; eyes black; labrum obscurely reddish; scape black; flagellum obscurely 
brownish beneath; vertex coarsely punctured; thorax more finely punctate; ab- 
dominal segments covered with more numerous but slightly smaller punctures with 
general effect dull. Mesothorax with distinct median groove; tegulae large and very 
bright ferruginous and minutely, sparsely punctate; wings somewhat dusky, stigma 
and nervures dark; marginal cell long and narrow, fully as long as first discoidal cell, 
second cubital cell receiving first recurrent nervure about one-fifth distance from 
base to end, second recurrent nervure very near apex, basal nervure meeting neorvulus; 
legs black, with pale gray hoar, the tibiae and tarsal joints with faintly yellowish hair 
on inner side; abdomen broad at base, segments very sparsely haired except at sides 
where thicker, last stemite swollen and extending slightly beyond last tergite; venter 
with thin hoary pubescence. 

Habitat: Pasadena, California (Charles H. Hicks). Taken on May 2, 1028, 
flying about funnels in old dead, live-oak stump where it gave evidence of searching 
for host nests. 

H. cockerelli differs from II. chilensis by being larger, by having the 
second cubital cell much longer, and with recurrent nervures much more 
remote from each other Another difference is that the marginal cell is 
less attenuated apically. 

In structure the genus Herbstiella is between that of Pasites and 
Biastes. The general appearance and abdominal segments suggest 
Neopasites which, however, differs entirely in position of the first recur- 
rent nervure and the shape of the marginal cell. It is not unlikely that 
when both sexes are obtained this species will have to be the type of a 
new genus. 


UJnxversity of Colorado 
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The author wishes to thank Professor Cockerell for his invaluable 
aid in the study of this species and to express his appreciation for s imilar 
help rendered in the past, in a study of other species. 

The holotype is deposited in The American Museum of Natural 
History. 
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DESCRIPTION OF A NEW NORTH AMERICAN SPECIES OF 
LASIA (DIPTERA, CYRTIDAE) 


By J. Beqtjaebt 1 

Mr. C. H. Curran recently sent me a beautiful species of Lasia , 
evidently related to L. scnbae Osten Sacken, L. klettii Osten Sacken and 
L. yucatanensis J. Bequaert, but amply distinct. Since I have seen all 
these species, I do not hesitate to describe it as new. 


Lasia purpura ta, new species 

Large, metallic blue with strong purple reflections, moderately pilose. Punc- 
turation very fine on thorax, coarse on abdomen. Legs black. Third antennal seg- 
ment very gradually narrowed into a long, sharp apex. 

Male. — Head moderately large, flattened hemispherical. Eyes densely covered 
with long, grayish pile, contiguous over about the upper half of the head, between the 
Bmall ocellar tubercle and the short frontal triangle Ocellar tubercle slightly raised, 
narrowly triangular; the large posterior 
ocelli not prominent; the anterior ocel- 
lus apparently lacking, its place being 
taken by a minute circular pit placed 
dose to the posterior ocelli. Antenna 
(Fig. IB) narrow; first segment very 
short, mostly hidden within the antennal 
Bocket; second almost square in side 
view, with rounded upper and lower 
angles, about as brond os long; third 
about five times the length of the second, 
much flattened from the sides, in profile 
knife-shaped, with the lower margin 
straighter than the upper one, gradually 
narrowed toward the base and toward 

the long and sharp apex; its greatest width about the apical third. Proboscis very 
long and slender, longer than the body, the labium ending in two very long and nar- 
row labella; labrum (covering the base of the proboscis in the deeply excavated face) 
smooth, without striation or visible punctures, with a superficial median groove. 
Frontal triangle very slightly raised in the middle above, without median depression. 
Thorax and abdomen broad and very convex, forming in profile an even curve 
dorsally and an almost straight line ventrally. Wing venation (Fig 1A) similar to 
that of L. yucatanensis, but the first and second longitudinal veins united nearer 



Fig. 1. Lasia purpurata, new species. 
A, wing; B, antenna. 


'Department of Tropical Medicine, Harvard University Medical School 
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the costa and the upper branch of the thud vein ending in the costa slightly beyond 
the bp of the combined first and second; the venation is much tho same in both wings. 

Integument of head impunctnte; of thorax with very minute, rather scattered 
punctures, especially sparse on the mesonotum which posteriorly is almost smooth; 
no wrinkles on the sides of thoracic dorsum Pleura w ith very fine, transverse strut* 
Abdomen densely punctate dorsally; the punctures coarser than m L klettii, though 
smaller than in L. yucatanerms] m the center of the first and second tergites they are 
crowded, so that the intervening spaces are narrower than tho punctures 

Body moderately hairy, much more so than in L. aenbae, L klettii and L. yuca- 
tanensw, but the hairs ore not long and dense enough to hide or greatly dull the metal- 
lic color of the integument Vertex and occiput with grayish pile Dorsum of thorax 
densely covered with erect, moderately long, grayish white, soft hairs mixed with a 
few staffer, black hams; hairs of scutellum mostly black; pleura and sternum mostly 
covered with longer, black hairs First and second abdominal tergites with many 
short, erect hairs, mostly black; the pilosity of the remaining tergites longer and 
grayish; hairs of stermtes black. Legs with black hairs, rather long and dense on 
the femora. 

Body metafile purple-blue, with very strong purplish reflections on dorsum of 
thorax and abdomen; under side of abdomen block, slightly purplish. Antennae: 
second segment black; third testaceous, blotched with black and narrowly yellow at 
the base Proboscis black Legs block; apices of femora and tarsi somewhat testace- 
ous; claws black Wings slightly and uniformly smoky; squamae and halteres 
blackish 

Length, 15 mm.; of wing, 13 mm ; of proboscis, 10 mm. 

Type. — Latimer Co , Oklahoma; one male, holotype; June 9, 1931; V Fisher, 
collector; in the American Museum of Natural History 

L purpurata is much more densely hairy than L. yucatanensis, L. 
klettn and L. scribae, which it otherwise resembles. In this respect it 
approaches L. colei Aldrich, which, however, has a totally different 
sculpture, smaller antennae, yellow tarsi, etc The rather coarse 
punctures of the abdominal tergites also separate it from L. klettn and 
L. scribae , while the exceedingly fine sculpture of the thoracic dorsum 
distinguishes it from L yucatanerms. The shape of the third antennal 
segment also is characteristic for L. purpurata, and while the labnim 
of this species is smooth, that of the type of L. klettn bears a series of fine 
longitudinal ndges separated by deep grooves. This feature of L. 
klettn I forgot to mention m my earlier paper. 
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SIX NEW EASTERN SOUTH AMERICAN FISHES EXAMINED 
IN THE AMERICAN MUSEUM OF NATURAL HISTORY 

By T. L. Marini, J. T. Nichols, and F. R. LaMonte 

Two lots of South American fresh-water fishes, one from the Museo 
Nacional in Buenos Aires, Argentina, the other from Dr. R von Ihermg, 
Institute Biolog^co, S&o Paulo, Brazil, were recently brought to The 
American Museum of Natural History by Dr. Tom&s Marini of Buenos 
Aires while he was visiting the United States on a Guggenheim Travelmg 
Fellowship 

Several of the species m this collection appear to be new and are 
herein described as follows. 

Pimelodus brevis, new species 
Figure 1 

Description of Type — Number 12240, American Museum of Natural History 
(number 1064a, Museo Nacional, Buenos Aires) ; from Rio de la Plata, San Fernando, 
Argentina; 1032; collected by Dr. Tom&s Marini. 



Length to base of caudal, 285 mm., depth in this length, 3.5; head, 3.7. Eye in 
head, 6.4; snout, 2; interorbital, 3 1; width of mouth, 3; width of head, 1.4; width 
of body, 1.5; depth of peduncle, 2 6; its length from anal axil, 2 4; pectoral spine, 
1.5; dorsal spine, 1.3; ventral, 1.5; height of anal, 2.4; upper caudal lobe the longer, 
0 9; base of dorsal, 1.8; dorsal interspace the same ; base of adipose, 1.3. 

Dorsal, I, 6; anal rays, 10. 
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Head subconical, lower jaw included for the entire width of the broad upper Up 
which is about one-half the diam eter of the eye or more than twice as broad as lower, 
and about equal in width to the bands of teeth m the jaws. Interorbital appreciably 
convex, the fontanel extending backward to over the hind margin of the eye Head 
appreciably granular forward to the middle of the eye or beyond Occipital process 
strongly convex, % as wide as long, m contact with dorsal plate Humeral process 
t riangular , pointed, its upper limb somewhat concave, extending back of the gill- 
opening a distance equal to % of the head The slender tip of the maxillary barbel 
reaches past the tip of the depressed ventral and falls short of the anal origin. Dorsal 
spine slender, pectoral stronger, both slightly serrate behind and the latter slightly 
roughened m front. Vertical height of adipose about % of its base. Posterior margin 
of anal concave 

Specimen in its present condition is without markings, somewhat paler below 
than above and with fins dark gray. A slightly pale area is indicated along the upper 
sides differentiating a broad dark lateral shade most obvious posteriorly. 

This is an unusually short-bodied species for the genus. In some 
respects it suggests P. labrosus, with which it has been compared, there 
being in the same collection a specimen of this 170 mm. long, from Rio 
Colastin6, Santa F<§, Argentina. 

Pygidium alterum, new species 
Figure 2 

Dbbcbiption or Type. — Number 12241, American Museum of Natural History 
(number 8640, Museo National, Buenos Aires); from Rio de los Sauces, La Rioja, 
Argentina; 1932; collected by Dr. Marini. 



AM. 12.241 ' * 

Fig 2. Pygidium alierum, new species. 


Length to base of caudal, 28 mm., depth in this length, 5.8; head, 6 2. Snout in 
head, 2.6; interorbital, 3 3; peduncle from anal axil, 8.6; nasal barbel, 2; longest 
maxillary barbel, 1.2; width of head, 1; depth of peduncle, 2; pectoral with filament, 
1.2; ventral, 1 6; height of dorsal, 1.6; anal, 1.6; length of caudal, 1.2. Eye in 
snout, 2.6. 

Dorsal rays, 8; anal, 7. Teeth conical, enlarged outer row. 

Head depressed; body compressed Mouth distinctly inferior; 7 or 8 spines on 
the opercle, about 4 on the superoperde. Gill membranes narrowly joined to the 
isthmus in the center. First pectoral ray a little exserted for a distance less than 
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diame ter of the eye. Ventrals just not reaching anal; their origin equidistant from 
base of caudal and posterior margin of eye. Anal origin about under center of dorsal 
base Caudal slightly emarginate, with rounded lobes. Color in spirits pale, 
unmarked. 

Three other specimens are from 26-29 mm . standard length. 

With these specimens was another of 37 mm. standard length, clearly 
representing a different species and matching the description of larger 
material of Pygidium ihenngi Eigenmann sufficiently well to be at least 
provisionally so identified. One of the principal differences is that the 
peduncle from base of last anal ray to that of the middle caudal ray is 
contained only 4.3 times in the length to base of caudal. The head is 
depressed, slightly longer than broad ; the peduncle strongly compressed, 
its length about twice its breadth. Eye in interorbital, about 2. Nasal 
barbel to posterior border of eye ; maxillary to middle of opercle on which 
there are numerous spines. The upper pectoral ray is not exserted; 
ventrals reach about % the distance to the anal, and first anal ray is 
situated about under last dorsal The caudal is narrow, rounded or sub- 
acuminate. Head about 5 in length. Depth, 7 or 8. The specimen is too 
small for satisfactory examination of the teeth. Color uniform, unmarked. 

Plecostomua commer sonoidea , new species 

Description of Type — Number 12243, American Museum of Natural History 
(number 1099a, Museo National, Buenos Aires) ; from Ddrsena Norte, Buenos Aires, 
Argentum; 1932; collected by Dr. Marini. 

Length to base of caudal, 318 mm ; depth m this length, 4 5; head, 3.2 Eye m 
head, 11; snout, 1.7; interarbital, 3; width of head, 1.1; its depth, 1.7; depth of 
peduncle, 3.2; its length (to anal axil), 1 1; pectoral spine, 1; ventral spine, 1.2; 
dorsal spine, 1; longest anal ray, 3; lower caudal lobe the longer, 1; base of dorsal, 
1.2; dorsal interspace, 1 9 Mandibular ramus m interorbital. 1 9. Barbel in eye, 1. 

Dorsal rays, 1, 7; anal, 1, 4; scutes, 30; 7 between dorsal and adipose, 14 between 
anal and caudal Teeth on a mandibular ramus about 40. 

Pectoral reaching the first third of the ventral spine Dorsal margin rounded, 
when depressed the tip of the spine reaches about to the middle of the last ray which 
falls short of the adipose by about the diameter of the eye. The length of the base 
of the fin projected backward reaches beyond the adipose. Caudal strongly, obliquely 
concave, comers projecting. Supraorbital ridges slightly raised. Suprao capital 
with a blunt keel, but temporals unkeeled Rows of scutes with quite evident con- 
tinuous, though not strongly developed, keels Supraoccipital bordered posteriorly 
by a large central and two smaller irregular plates at the sides Lower surfaces 
completely scaled 

Color in preservative dark slaty gray on body and fins. Obscure dark speckles 
on the head and larger irregular spots on the body. Lower surface of head and breast 
thiokly covered with more clearly defined small spots. Slight indication of spotting 
on the dorsal and paired fins. 
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A larger specimen with the same data, 402 mm. standard length, is 
somewhat paler colored with the spotting everywhere more noticeable, 
but none evident on the caudal. It has the eye 14 in the head. Inter- 
orbital, 2.7, and mandibular ramus m mterorbital, 2 2 Its supraoccipdtal 
is bordered posteriorly by about four irregular scutes, and in other 
respects it resembles the type rather closely. 

Plecostomus niger, new species 

Dksohiption of Type. — Number 12245, American Museum of Natural History, 
our only specimen, was sent by Dr R. von Haring, from southeastern Brazil. 

Length to base of caudal about 245 mm ; depth m this length, 6; head (to margin 
of temporal plate), 3. Width of bead m its length, 1.2; its height, 2; eye in head, 9 5; 
snout, 1 4; interorbital, 3; mandibular ramus, 5 8; depth of peduncle, 3; its length 
1 4; pectoral spine, 1 4; ventral Bpine, 1 4; dorsal spine, 1 5; lower caudal lobe, 1; 
dorsal base, 1.6; dorsal interspace, 16; height of anal, 3. Length of mandibular 
ramus in interorbital, 1.9. Barbel in eye, 2 5. 

Dorsal, I, 7; anal, 1, 4; scutes in lateral series, 27. Teeth on mandibular ramus, 
about 26. 

Adipose fin present, well developed Opercle and interopercle not margined with 
bristles Scutes practically keelless, except for the first three or four m the lateral 
senes above the pectoral Supraoccipital and temporal plates slightly raised centrally. 
Supraoccpital bordered by two plates or a single plate imperfectly divided in the 
middle Snout somewhat more than twice as long as postorbital part of head Orbital 
nm somewhat raised Peduncle rounded below Pectoral spine curved, enlarged 
and with hooked spmules at the end, reaching to middle of ventral base Ventral 
reaching just past anal axil. Dorsal when depressed not nearly reaching adipose. 
Caudal obliquely lunate, the lower lobe much the longer. Lower surfaces well 
covered with sm a l l rough scales, a narrow scaleless area before the ventral bases Tip 
of snout and upper hp scaleless. 

Body and fins mostly blackish Faint pale spots regularly arranged on the 
temporals and the front of the sides. Lower lip pale Belly dusky with pale spots 
and streaks. Pectoral and ventral spines and lower caudal ray are pale Dorsal 
and anal, and lower surfaces of pectoral and ventral with rather faint pale Bpots. 

Plecostomus meleagris, new spocies 

Adipose fin present, well developed. Opercle and interopercle not margined with 
bristles Length of mandibular ramus, 1.4 to 1 6 m mterorbital. Some of the scutes 
weakly carinate. Depth of body 5 to 6 in standard length. Eye, 6 5 to 7 in head at 
200-260 mm. standard length Lateral scutes 25-28. Dorsal large, the last ray reach- 
ing almost to adipose when the fin is depressed. 

Description of Type. — Number 12246, American Museum of Natural History; 
from southeastern Brazil; sent by Dr. R. von Ihering 

L e n gth to base of caudal, 240 mm ; depth in this length, 6 6; head, 3 2. Eye in 
head, 7; snout, 1 6; mterorbital, 2.8; mandibular ramus, 3.8; width of head, 1 1; 
its height, 2.2; depth of peduncle, 3; its length (from anal axil), 1.1; pectoral spine, 
0.9; ventral spine, 1.4; dorsal spine, 1.; height of anal, 2 7; lower caudal lobe, 1.1; 
base of dorsal, 1.4; dorsal interspace, 1.7. Barbel in eye, 1.2 
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Dorsal, I, 7; anal, 4; scutes 25; teeth on mandibular ramus about 65. 

Snout brood and rounded; orbital run, center of supraoccipital and temporal 
plates slightly raised. Pectoral spine reaching to about the middle of ventral spine, 
which m turn reaches about to anal axil and the anal % to caudal base. The free 
margin of the dorsal is somewhat rounded. When depressed, the spine reaches past 
the middle of the last ray which extends % the distance to the adipose Caudal 
obliquely lunate, the lower lobe somewhat the longer. Supraoccipital bordered 
posteriorly by a single scute, the one or two senes of scutes along the dorsal and ventral 
lines weakly connate The lateral senes antenorly over the pectoral alone having a 
pronounced keel. Ventral surface of peduncle Sat, not rounded, a small area at the 
tip of the snout and the upper lip without scales Ventral surface mostly covered by 
amah scales, but an area antenorly in line with the gill openings and a broad area 
between and before the ventrols scaleless, except for very fine scales near the 
midhne. 

Color grayish black on back, sides, and fins, with numerous more or less pro- 
nounced pale rounded spots These are smallest and most closely spaced on the head. 
Lower surfaces and ventral spines pale 

Measurements of additional specimens follow. 

Measurements of Paratypes of Plecostomus meleagris 
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Plecostomus meleagris is close to Plecostomus latirostris, except in 
color With it we have received two specimens, 160 and 220 mm. 
standard length, also representing an allied form, but pale with dark 
spots and approximately 30-40 teeth on a mandibular ramus, which we 
identify with Plecostomus agna Ribiero (1911). Mr. J. R. Norman of the 
British Museum (Natural History) has kindly counted teeth for us in 
the types of Plecostomus latirostris as 38 to 49, and m the type of P. 
goyazensis Regan (1907) as 28. This latter has priority over agna, if the 
two prove indistinguishable. 

Notropochasax, new genus 

Mouth not protractile. Small, conical, fixed teeth present in a single senes in 
both jaws. Caudal forked. An adipose fin present. Gill membranes free from the 
isthmus. Pectorals of moderate size; belly rounded No teeth on the palate Snout 
not prolonged. No antrorse, toothlike processes on the jaws. Preopercle without a 
spine. Scales rather large, cycloid, about 37. Lateral line incomplete. Form elon- 
gate and minnow-like; head small and mouth moderately large. Bases of dorsal and 
anal fins rather short. 



Fig 3. Notropocharax difflcilu, new genus and new species. 


Notropocharax dififi cilia, new species 
Figure 3 

Description op Type.— Number 12247, American Museum erf Natural History; 
from Rio Mogy-guassii, southeastern Brazil; sent by Dr. R von Ihering. 

Length to base of caudal, 74 mm ; depth in this length, 4. Head, 4 3; eye in 
head, 4.3; snout, 4.3; interorbital, 3 4; maxillary, 2.5; width of body, 1 9; depth of 
peduncle, 2 3; its length, 1 8; longest dorsal ray, 1.4; longest anal ray, 2; pectoral. 
1-3; ventral, 1.9; caudal lobe, 1. 

Dorsal rays, 9; anal, 15; scales, 37 ; gill-rakers on lower limb of first arch, about 9. 

Jaws of about equal length; the lower slightly projecting. Maxillary about 
straight, meeting the intermaxillary at an angle, a few small teeth on its upper portion, 
smaller than those on intermaxillaries and mandibles. Eye placed rather high, slight ly 
superolateral, the mterorbital moderately and evenly convex. Maxillary extending to 
under front of pupil Dorsal origin equidistant from base of caudal and hind marg in of 
eye. Anal origin appreciably behind dorsal axil. Pectoral reaching a little more than 
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% the distanc e to ventral; ventral more than one-half the distance to anal. Fins, 
including the caudal, without scales Lateral line on 11 or 12 anterior scales only. 

Color in alcohol pale, opalescent, little darker above than below, a dark blotch 
above the fourth scale of the lateral line, and thence a black streak extending back- 
ward that widens to % the diameter of eye and becomes more conspicuous posteriorly. 

There are five paratypes of about the same size (52-72 mm standard 
length). 
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EXPERIMENTS ON THE BROODING HABITS OF THE 
LIZARDS EUMECES AND OPHISAURUS 

By G. K. Noble and E. R Mason 

The brooding habits of Eumeces fasciatus, the blue-tailed RVinV, 
have been frequently described. Smith (1882), Brimley (1904), Dit- 
mars (1904), Strecker (1908), Allard (1909), Hurter (1911), Ruthven 
(1911), Dunn (1920), Blanchard (1922), Brady (1927), Burt (1928), 
Corrington (1929), and Slots (1930) have had brooding females under 
their observation. Ruthven, who has given one of the most complete 
accounts, remarks in regard to the female and her eggs: “As is well 
known she remains with them until they are hatched, but for what 
purpose is not evident.” Neither Ruthven nor the many other observers 
who have had brooding Eumeces before them have attempted experi- 
ments that might throw light on this purpose. No information is 
available as to the nature of the brooding response or its r61e in the 
economy of the species. The brooding habit is more widespread in 
reptiles than is usually assumed, but no one has attempted to determine 
whether reptiles can recognize their own eggs or even distinguish them 
from eggs of closely allied forms. We have studied the brooding habits 
of a series of Eumeces fasciatus and E. laiiceps with a view to securing an 
answer to these questions. We have had two brooding Ophisaurus 
ventralis available for comparison and have noted various differences 
between the brooding of these and other reptiles. 

THE EGGS OF EUMECES 

Eumeces fasciatus has been reported to lay from 2 to 15 eggs. The 
smaller clutches were laid in captivity. Ditmars (1904) found that 
females shipped to New York deposited from 2 to 4 eggs under strips of 
bark. Klots (1930) describes a female as laying 2 eggs in the container 
where it was held captive Strecker (1908) reports the finding in the 
field of several sets, each set consisting of 8 eggs, and Hurter (1911) 
records that a female laid 8 eggs m captivity Corrington (1929) gives 
10 to 15 as the egg-number for brooding females captured in the field in 
South Carolina. In western Tennessee Blanchard (1922) found a female 
with 9 eggs and also two females, each with a lot of 10 eggs. Ruthven 
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(1911) has collected several sets of eggs in Michigan and remarks in 
regard to the species: 

“The number of eggs in the set was counted in eight instances and 
were as follows: 6, 6, 8, 8, 9, 11, 13, 14. An examination of the preg- 
nant females shows that the number in each set varies with the size 
(age?) of the female, the smaller ones having 6 to 8 eggs, the larger ones 
9 to 14.” 

The other records of the eggs of E. f ascialus fall within this range. 
Smith (1882) reported 9, Allard (1909) 7, Dunn (1920) 12, Burt (1928) 
6, 9, 9, 9, 9, 10, and 11, and Netting (1930) 9. It is barely possible 
that the unusual number of 15 mentioned by Corrington may represent 
the laying of two females. We shall show below that if two brooding 
females have their nests in juxtaposition one may appropriate some of 
the eggs of the other. 

There were only 5 eggs in the dutch described by Bximley (1904). 
Some of the variation in egg-number recorded above may be a conse- 
quence of abnormal conditions in captivity resulting in a reduction of 
the number of eggs laid, but it is also possible that the authors were 
considering different species. The Eumeces f ascialus of most authors has 
recently been resolved into three species (Taylor, 1932), and we have no 
assurance that all of the authors were describing the same form. 

We have had ten females of Eumeces lay their eggs between damp 
fragments of decaying wood in the laboratory (Fig. 1) Three of these, 
collected in Biloxi, Mississippi, are referable to E. laiiceps, while the 
others from Garnett, Anderson County, Kansas, we consider typical E. 
f ascialus. The latter average less than 10 grams in total weight, while 
the former group averages more than twice os much. Two of the E. 
laiiceps laid 6 eggs and the other 7. Sue of the E. f ascialus laid from 5 to 
8 eggs each. This agrees well with the egg-number reported by Bnmley 
and by Strecker. The other E. f ascialus deposited only 2 eggs os in the 
case of mots’ captive specimen. The average number of eggs laid by our 
series of E. laiiceps and E. fasciatus is 6 for each species. The related 
Eumeces anthracinus has been reported to lay 8 eggs (Gloyd, 1928) and 
E. skilionianus, 5 eggs (Woodbury, 1931). The American species of 
Eumeces , so far as known, do not show any constant differences in the 
number of eggs laid. 

Our specimens of Eumeces were received from Kansas and Mis* 
sisappL They laid in the laboratory earlier than the Michigan speci- 
mens described by Ruthven. He writes: 




rig 1 Blooding postuies of Eumeces 

\ Eumece* fasnatu i female digging under the eggs while encircling them with her tad B 
Eumece* fgseiatuh brooding fern lie pai ti illy aaaummg the 5-bhaped poetui e C Eumece* taticep female 
beginning to brood hea eggu 


3 


4 


AMERICAN MUSEUM NOVITATES [No. 619 


“Females taken on June 19 were pregnant, containing large eggs 
apparently nearly ready to be laid. The first sets observed were on 
July 2, and on and after this date nests of eggs were found in numbers. 
Everything went to show that the eggs are mostly laid about the first 
of July.” 

Our data on the egg-laying of Eumeces in New York may be ex- 
pressed in tabular form : 
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E. laticeps 
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4 
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6 
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‘ \ 
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80 
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54 

48 
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75 



Our eggs of Eumeces fasciatus measured 13 by 7 mm. when laid, and 
they increased in size until at the time of hatching they were from 19 to 
21 mm. by 12 to 12 6 mm. Brimley (1904) records the eggs of E. fasciatus 
ready to hatch as measuring 20 by 12 mm., 20 by 15 mm., and 22 by 11 
mm. Our eggs of E. laticeps measured from 15 to 18.5 mm. by 9 mm 
when laid. They increased in size during development until they at- 
tained the size at hatching of 17 to 20 mm. by 12 mm. From these data it 
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is clear that the eggs of E. laticeps are distinctly larger than those of E. 
fasciatus at the time of laying, but before hatching the eggs of the latter 
species have swollen to the size of the former. We endeavored to main- 
tain the eggs under identical conditions of moisture. Hence the more 
rapid increase in size of the E. fasciatus eggs would appear to be due to a 
more permeable eggshell. 

Although we are not concerned in this paper with the hatching or 
early life of these skinks, it is of interest, m passing, to note certain 
differences in size between the young of the two species. It might be 
assumed that if the eggs were the same size the young at hatching would 
also be the same size. This, however, was not the case. In our series the 
eight young E. fasciatus that were measured at hatching were 23, 23, 


0 


* V 


* 


Fig. 2. Hatching of Eumeces fasciatus, July 9, 1932. 

24, 24, 24, [24, 25, and 25 mm long, respectively, from snout to vent. Their 
average length was 24 mm. The five young E. laticeps that were measured 
at hatching were 25, 25.5, 26, 27.5, and 30 mm. long from snout to vent. 
Their average length was 26.8 mm. At the time of hatching, the differ- 
ence in head- and body-length as between E. fasciatus and E. laticeps 
was slightly less than 3 mm. 

The hatching is accomplished by the sharp egg-tooth. This is 
formed of a single, elongated premaxillary tooth having its distal third 
bent forward nearly at a right angle to the tooth-base The young seldom 
remained more than a few hours near the collapsed shells (Fig. 2), but 
since their nests were frequently disturbed, it is possible that they may re- 
main together for longer periods in nature. One female in our series re- 
mained on the nest with young for over two days after they were hatched. 
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We supplied the young lizards with a large quantity of young larvae 
of the wax moth ( Galleria melloneUa ) and assumed that the subsequent 
growth of the young skmks was normal From our present point of view 
it is interesting to note that the young of E. laticeps grew more rapidly 
than did those of E fasciatus. This may be considered as further evidence 
of distinctness of the species. 

There are various differences in proportion between the young of the 
two species. This is expressed in tabular form on the opposite page. 

Aside from the differences in proportion, there is a distinct difference 
in size as between the two species The five E. fasciatus that were pre- 
served within a week after hatching average 23 mm. in head- and body- 
length If the young one that died in hatching be included in the series, 
the average is only 22.5 mm. A series of twelve young E. fasciatus not 
included in the above table averaged 24 mm in head- and body-length 
when approximately a month old. The young one nearly two months 
old, recorded in the table, had grown to 28 mm. in head- and body-length. 
In contrast to these measurements, the young E. laticeps on hatching is 
approximately 3 mm. longer than is E. fasciatus. At one month it is 
approximately 4 mm. longer, and at two months, 5 mm. longer. The 
growth rate of E. laticeps is obviously greater than that of E. fasciatus. 
This probably accounts for the marked difference in size between the 
adults of the two species. 

Taylor (1932) was aware of the fact that differences between the 
young of E. fasciatus and E. laticeps would probably be found on hatching. 
However, the youngest specimens available to him appeared to be older 
than he suspected. At least the measurements of our timed series would 
indicate that a specimen of E. fasciatus 26 mm in head- and body-length 
was not just hatched but actually from one to two months old. Similarly 
we would assume a 35 mm. specimen of E fasciatus was from three to 
four months old, and a 30 mm specimen of E. laticeps was about five 
weeks old. It is, of course, possible that young Eumeces grow more 
rapidly in nature than in the laboratory, but we have no information on 
this point. Since we have given the young of both species an abundance 
of food, the difference in growth rate cannot be due to differential 
feeding. 
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NATURE OF THE BROODING RESPONSE 

Our series of gravid Eumeces laticeps and of E. fasciatus were isolated 
in separate cages. The bottom of each cage was strewn with damp, de- 
caying wood, and a number of pieces of bark were laid over this. Finally 
a thick covering of moss was placed over the bark. Most of the females 
laid their eggs in the damp wood debris beneath the bark, but a few did 
not avail themselves of this covering 

Once the eggs were laid, most of the females remained with them, 
even when the bark was gently lifted. At such times the female would 
be found with part of her body in contact with her eggs (Fig. IB). 
There appeared to be no definite position assumed by the brooding 
female. There were, however, three very characteristic postures. Her 
body was either curved in a semicircle around the periphery of the clutch 
of eggs, or it formed an S-shaped figure extending between them, or it 
was straight and lay either over or between the eggB. Although the 
females remained for long periods with the eggs, we were very much in- 
terested to find that they leave them voluntarily on occasions. At certain 
times of the day the females were found on top of the moss. These ob- 
servations, frequently repeated, clearly indicate that the female normally 
leaves her eggs in search of warmth or food. As we shall see later, this is 
of great importance in aiding the incubation of the eggs. 

On returning to her nest, the female invariably touched one or more 
of the eggs with her tongue or thrust her snout between them and partly 
turned over several of them. Frequently her mouth was held slightly 
open during this turning process, and on two occasions, we saw a female 
lift an egg from the ground in her mouth and gently place it in a new 
position These observations were made on partly or fully exposed 
nests. We have no information as to how long the adjusting process 
continued in a fully covered nest. Whether the nest is exposed or 
covered, the female invariably moves the eggs and brings them together 
into a compact group if they are scattered. Hence we may assume that 
this nosing and turning of the eggs proceeds the same way in both the 
covered and exposed nests. 

The brooding females not only returned to their nests any of their 
own eggs which had been scattered, but also added to their nest nearby 
eggs of other Eumeces, both laticeps and fasciatus, whether or not the 
eggs were of the same size. This reaction was tested eleven times. If 
the eggs were merely outside the nest, they were pushed in with the snout 
after being tested with the tongue. If the eggs were 4 or 5 cm. away, 
and there were more of them, they were slowly moved by the animal’s 
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wending in and out, over and under them, moving and rolling them in 
the direction of the nest, as well as by pushing with the snout. Moving a 
number of scattered eggs mto a compact group was a matter of hours, 
while merely returning a stray egg was in terms of minutes. We have one 
record of an egg’s being moved back to the nest a distance of 4 cm. in 
less than one minute. Three eggs in a row, spaced 5 cm. apart, were 
rolled together in forty-six minutes. Smce E. fasciatus reacted exactly 
the same toward the eggs of E. lafoceps as it did toward the eggs of its 
own species, it is dear that the brooding response is not specific but may 
be induced by the eggs of other species of the same genus. 

Buthven (1911) noted that “there seemed to be a disposition on 
the part of the female to keep her set together; several times I saw 
a female leave her position and crawl about the eggs, and when she en- 
countered one which I had displaced, lick it and then nose it back to the 
others.” Our observations on exposed nests have shown that the female 
takes far greater care of the eggs than has been previously assumed. 
She not only returns stray eggs but turns over a large percentage of the 
eggs in the nest before settling down to brood them. Either the tongue or 
the snout is used to turn an egg, more frequently the latter. 

Reptiles that bury their eggs naturally do not return to roll them 
over. Hence reptiles, as a group, differ in general from birds in that they 
do not turn their eggs. In fact, Halver (1931) finds that turning the 
eggs of Lacerta injures the vascular system of the embryos. This is 
obviously not true of Eumeces. 

The female Eumeces returns at frequent intervals to her eggs. In 
salamanders it has been shown (Noble and Evans, 1932) that females 
can find their eggs even when these are placed m new localities. We were 
interested in testing the ability of Eumeces to find and identify her own 
eggs. Fourteen times we moved the eggs of seven females to a new locus 
in the cage, or to a place in a new cage in which the female had not been 
previously. Each time the female succeeded in finding them during the 
following night, if not before. We have several records of her finding 
them in from three to four hours. In those cases in which it was possible 
to observe the actions of the female, it was seen that she first returned to 
the old locus and investigated with her tongue and snout various objects 
in this place. In no case did she settle down in the old nest but invariably 
moved on until she found her own eggs in the new locus. 

It seemed possible that we might induce Eumeces to brood the eggs 
of other genera of lizards. Both E. fasciatus and E. laticeps were tested 
with the eggs of Ophisaurus and of Scdoporus. As shown in the photo- 
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graphs, the eggs of these genera are very similar to those of Eumeces 
(Fig. 3). Nevertheless Eunieces responded toward them exactly as 
toward other foreign bodies in the nest. We performed ten experiments 
with the eggs of Sceloporus u undulatus and five with those of Ophisaui'us 
ventrahs. In four of these, the foreign eggs were placed in the female’B 
nest, and her own eggs put into a new locus in the cage, and once both 
sets were given new loci. When the nest was exposed, the females were 
seen to return, and feces indicated that they returned also to the covered 
nests. However, in no case did the female remain in her old nest with 
the foreign eggs. She was always found brooding her own eggs m their 
new locus. Twice the Eumeces eggs were entirely removed from the cage 


t f 


Fig. 3. Eggs of Sceloporus undulatus (left), Eumeces laticeps 
(center), and Ophisaurus ventrahs (right). Eumcees can distinguish 
between these three eggs and will brood only eggs of her own genus 

and only the foreign eggs left. Even in the absence of available eggs of 
her own, she did not brood the other eggs, although the presence of 
feces showed that the female had investigated the nest. When her own 
eggs were returned to the nest, she brooded them. 

Eight other tests made with the Ophisaurus and Sceloporus eggs, 
three with the former and five with the latter, consisted in attempting to 
have the Eumeces add these eggs to her nest along with scattered Eumeces 
eggs, which, as stated above, she invariably collected into her nest. The 
usual procedure of the female Eumeces with both the Sceloporus and Ophi- 
saurus eggs was to investigate them with a single touch of the tongue 
and then to disregard them totally. Once when a rejected Ophisaurus 
e gg was forced mto an exposed nest, the Eumeces female bit the egg and 
broke the shell. 
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The question arose as to whether or not it was the odor that enabled 
the Eumeces to recognize their own eggs and reject others. Par affin 
models of Eumeces eggs were made These placed in a nest were never 
brooded by the females, nor were they added to the nest when placed 
near at hand. They were touched by the female with her tongue and 
discarded. Secondly, shellacked Eumeces eggs were tned. Half of the 
eggs of one female, three m number, were shellacked and put into her 
nest. The female did not brood them, although she did return to the 
nest and examine and move them. The three good eggs were placed 8 
cm. from the shellacked eggs m the evening. The next morning, the 
female had collected them and was brooding all the eggs in the nest. The 
two groups were separated and moved to new loci. The female was not 
seen to brood either group and did not move them together agam, al- 
though both had apparently been nosed and rolled. Shellacked eggs 
were tested on another female to see if she would add them to her nest. 
She always rejected them with one touch of her tongue whereas during 
the same tests she rolled normal eggs back into the nest. It is dear from 
these experiments that Eumeces will not brood artificial eggs made of 
paraffin nor usually her own eggs if they have been shellacked. Our 
one case of a female’s brooding shellacked eggs may be accounted for 
by the fact that the female had previously rolled them about, for they 
had collected some dirt and possibly some of the shellac had been rubbed 
off. 

The nostrils of two females were filled with stopcock grease and then 
with a combination of cotton and stopcock grease m an effort to eliminate 
the sense of smell from the finding and recognition of them eggs. Each 
time the plugs were inserted, they were removed by the animal by 
pressure from within and rubbing from without Although some grease 
probably remained adherent, the results cannot be taken as conclusive. 
It may be noted, however, that the females did not return to their nests 
during this time. 

The female Eumeces were blindfolded with adhesive tape which in 
turn was painted with “opaque” such as is used in photographic work. 
This tape eliminated the eyes as a means of locating and recognizing the 
eggs. This experiment was tried five times. Each time the female found 
and brooded her eggs, even when the eggs had been moved to a new 
locus. The record time for a blindfolded female’s return to her nest, 
which had not been moved, was fifteen minutes. These experiments 
showed that the eyes were not necessary for the female to locate, recog- 
nize, and brood her eggs 
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The end of the tongue above its forked tip was cut from the last 
female with unha tched eggs, who was a constant brooder. The tongue 
was cut in the morning. The female did not return to her eggs the rest 
of tha t day or on the next day. She did not seem disturbed but went 
about moving the tongue stump m and out in the usual manner. Previ- 
ous records indicated that, even if the animal was disturbed one day, 
she would return to the nest by the following morning. Hence the failure 
to return after removal of the tongue tip appeared to us to be significant. 
This one record is by no means final, but taken together with the way the 
tongue was used by all the Eumeces laiiceps and E. fasciatus in recogniz- 
ing their own eggs and discarding artificial ones, it is evident that the 
tongue plays an important r61e in the location, identification, and turn- 
ing of the eggs. 

Although the tongue has this important r61e m brooding, it does not 
follow that the taste buds are the chief receptors of the stimulations re- 
ceived from the eggs The recent work of Kahmann (1932) following 
upon that of Baumann (1929) has clearly shown that the primary func- 
tion of the long forked tongue of snakes is to carry odorous substances to 
Jacobson’s organ. Many lizards have tongues closely approximating 
those of snakes. Some species, such as Varanus vanus , can find hidden 
food (Berg, 1913) Snakes have been known to swallow stones that had 
been used as nest eggs (Holt, 1919) . Apparently the odor of the brooding 
bird clinging to the stones called forth the feeding responses. Since 
eliminating the nares of snakes does not prevent the normal prey- 
seeking habits while destruction of the Jacobson’s organs does, it is 
dear that Jacobson’s organ is the primary receptor of the chemical 
sense utilized m food-seeking. It was our intention to repeat Kahmann’s 
experiments on the brooding Eumeces , but our material was not sufficient 
to permit more than the experiments outlined above. These experi- 
ments, although few, clearly show that discrimination is accomplished 
not by the eye but by the tongue. In view of this work and Kahmann’s 
experiments with Jacobson’s organ in snakes we may conclude that 
Eumeces depends chiefly on her Jacobson’s organ in finding and identify- 
ing her eggs. 

Many lizards extend their tongues toward apparent food before 
taking it into the mouth. Kahmann’s snakes that had their Jacobson’s 
organs destroyed did not take dead prey. Apparently Jacobson’s organ 
has an important function in identifying food. It is also of apparent 
service to vipers that run down their prey after it has been struck by 
them and has run away to die from the effects of the poison (Baumann, 
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1929). Hence impulses coming from Jacobson’s organ maintain a 
sustained interest m a particular object for long periods The brooding 
response also represents a sustained interest. Responses to optic stimula- 
tions usually provoke attack or retreat, but m general the interest result- 
ing from optical stimulations is less sustained In this connection it 
may be noted that the elaboration of Jacobson’s ( = vomeronasal) organ 
in the Saiientia is correlated with the development of a more advanced 
type of forebrain in the Amphibia. Hemck (1921, p 274) remarks: 
“Though the differentiation of the vomeronasal organ peripherally was 
the initial point of departure for the fabrication of the amygdala, the 
complex, once developed, retains its individuality in the absence of the 
vomeronasal organ (alligator, man) and even of the entire olfactory 
system (dolphin).” Apparently Jacobson’s organ has played an im- 
portant r61e in building up the more advanced type of brain character- 
istic of the Mammalia. It is interesting to find that two habits of rep- 
tiles requiring sustained interest, namely, trail-following and egg-brood- 
ing, appear to be directly dependent on Jacobson’s organ function. 

We have shown that Eumeces would brood not only its own eggs 
but the eggs of any other female of its own or a closely related species 
This fact is of interest, for it may form the basis of a peculiar habit 
which is probably widespread in the geckomd lizards. N oble and Klingel 
(1932) found that AnstelligeUa, which lays only a single egg, deposited 
this in contact with others that had been laid presumably by other 
females of the same species. Mell (1929) found m the vicinity of Canton 
186 eggs of Gekko japomcus on a single window shutter of a convent which 
had from 60 to 80 similar shutters. Many reptiles lay their eggs together 
in the most suitable sites, but it is difficult to account for the colonial 
nesting habit of the geckos mentioned above without assuming that the 
gravid females are in some way attracted by the eggs of their own species. 
Possibly it is an incipient brooding habit manifest only at the time of 
egg-laying which brings them together in this distinctive way. 

BROODING AS AN AID TO THE INCUBATION OF THE EGGS 

The female Eumeces when brooding her eggs has more or less of 
her body in contact with them. This has induced Hurter (1911) to ask 
“whether the body heat of these so-called cold-blooded animals has any 
influence on the hatching of the eggs.” Until the present no one has 
attempted to answer the question by determining the body temperature 
of a brooding Eumeces. We have secured the records of a series of 
brooding E. fasciatus and E. Jaiiceps by determining their rectal tempera- 
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tures with special gas-filled, seven-inch mercury thermometers constructed 
by the Taylor Instrument Companies. The bulb of the thermometers 
measured 2 mm . in diameter and 12 mm. in length, and consequently 
could be inserted into the cloaca without difficulty. Each thermometer 
registered to 0 2° C. The same thermometers were used to take nest 
temperatures. The nests were dampened daily and consequently were 
usually lower than room temperature. The lizards were gently held in 
thick towels while recording their rectal temperatures. This was a very 
necessary procedure because the heat of the hand quickly raised the body 
temperature of the lizard. The thermometer remained within the cloaca 
until the mercury level had ceased to move. This usually required 
between 30 and 60 seconds. The temperature of lizards taken quietly 
from their nest averaged 0.4° C. higher than the temperature of the 
nests, in both the Eumeces laticeps and Eumeces fasciatus, with a range 
from 0 3° C. to 0.7° C. higher When the females struggled or when they 
ran from their nests before they could be taken, their temperature was 
higher, ranging from 0 9° C. to 2 3 C. more than that of the nest, with 
an average of 1.6° C. 

In cages, which were not disturbed, we repeatedly observed that 
the female would voluntarily abandon the nest to prowl about the cage. 
Especially in the late afternoon the females would leave the eggs and 
come out on top of the moss where they would be exposed to direct sun- 
light. We captured six of these females and secured their rectal tempera- 
tures with a minimum amount of disturbance to the lizards. These 
temperatures ranged from 1.6° C. to 3 2° C. higher than that of the nest 
and averaged 2.7° C. higher (Fig. 4). One temperature reading of a 
Eumeces laticeps while she was out on top of the moss was 24.1° C. as 
compared with the nest temperature of 20 9° C. Fifteen minutes later 
the female was found back on the eggs, and her temperature had dropped 
to 22.5° C. 

These temperature readings indicate that the body temperature of 
the brooding female varies with the environment. When the female is 
out on top of the moss and bark, her temperature approaches that of the 
room, and when she is on the nest which is damp and under bark and has 
a lower temperature, the female’s temperature is lower. The temperature 
taken fifteen minutes after return to the nest shows the rapidity with 
which the change is made from the higher to the lower temperature. 

How often the female Eumeces leaves her eggs in nature is not known. 
On returning to the nest some of her body heat must be given to the 
eggs by conduction Hence the habit of voluntarily leaving the eggs and 
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returning to them after a certain amount of exercise or sun-bathing 
results in supplying the eggs with a small but definite amount of heat. 

In nature the importance of the mother’s body heat in the incubation 
of the eggs probably varies greatly with the type of nesting site selected. 
In the case of eggs laid under the bark of standing stumps in river swamps 

Body Temperature of Brooding Eumeces fasciatus 
and Ophisaurus ventralis 



Fig. 4. Body temperature chart. The abscissa marks indicate days on which 
readings were taken. 


such as Corrington (1929) described, or “in a hollow in a dead willow tree 
about fifteen feet from the ground buried in the loose, damp, rotted 
wood” (Blanchard, 1922), the body warmth of the female may aid the 
incubation considerably. On the other hand, in the case of eggs de- 
posited under bark or wood d6bris exposed to the sun for long periods, it is 
possible that the sun aids incubation more than does the mother’s 
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body temperature. Dr. F. W. Blanchard has informed us that m north- 
ern Michigan the Eumeces lay their eggs in logs exposed to the sun. 
Since the eggs are covered merely by the outer shell of the rotting log, 
their temperature is presumably greatly influenced by the sun. In 
such situations it is possible that the female’s body temperature aids 
incubation chiefly at night or on dull days. Unfortunately, records of the 
temperature both of the logs and of Eumeces in the field are entirely 
lacking It would be interesting to compare the time required for 
development of a set of eggs guarded by a female with that of another set 
receiving no parental care 

In nature the female lizards would have a much better opportunity 
to sun themselves than in the laboratory. Further, while moving over 
the surfaces of logs warmed m the sun, they would receive heat by con- 
duction. We found that holding quiet E. fasciatus two minutes in the 
bare hand raised the rectal temperatures on the average, 4.6° C.; 
five minutes, 6 9° C ; ten minutes, 8.1° C. The rectal temperature of E. 
laticeps was also raised, but to a slightly less degree, because due to the 
greater size of the animal a smaller area of the body was covered by the 
hand 


THE BROODING HABIT A PROTECTION AGAINST ENEMIES 

Although many naturalists have found Eumeces brooding its eggs 
in nature, few have commented on the possible value of this habit in the 
economy of the species. Klots (1930) noted that the female E. fasciatus , 
which he discovered, made no attempt to defend the eggs when he dis- 
turbed her. This is apparently the experience of other observers who fail 
to describe a defense reaction in the brooding female. Klots’ eggs were 
finally eaten by another specimen of E. fasciatus placed in the cage with 
the female. It would appear that E. fasciatus failed to protect its eggs 
from the attacks of even small enemies. 

We have been able to confirm Klots' observation that E. fasciatus 
does not defend its eggs against man. Our experiments with small 
enemies, however, are totally at variance with his views We find that 
both E. fasciatus and E. laticeps vigorously protect their eggs against 
small enemies including mice, lizards, and snakes. Mice, both adults and 
young, were put into the cage with brooding Eumeces , and each time the 
female bit the mouse if it approached the nest or evinced any interest in 
the eggs (Fig. 5). This was tried twelve times. Once when a mouse was 
showing interest in some Ophisaurus eggs, the female Eumeces was about 
to attack the mouse, but by touching the eggs with her tongue, she dis- 




Fig 5 Brooding Eumecea latxcepa defending her nest. 

A The female while lying flat on her eggs watches an approaching moose closely B She suddenly 
springs forward to bite the mouse The letter escapee (on the left) and the female thrurta out her tongue 
endeavoring to pick up bu scent C The mouse having fled from the vicinity of the nest, the tenaie 

returns to her eggH ana turns them over with her snout ...... , , . , , , , 

Photographs made during three successive trials during which the female defended her nest in 
eoiantzaliy the same manner 
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covered they were not hers, and, as a result, neglected the mouse and 
vented her anger on the eggs, picking one up in her mouth and retreat- 
ing some distance, shaking it as she went. 

lizards were tested on the brooding females. When the lizards re- 
mained quiet, showed no interest in the eggs, and did not approach the 
nest, the brooding female watched them, at times touched them with her 
tongue, occasionally chased them, but never bit them. When, however, 
the lizards approached the nest and eggs, she did not hesitate to bite 
them and so frighten them away. Other Eumeces laticeps and E. 
fasciaius, also Leiocephalus inaguae, Ameiva exsid, and Lacerta lilfordii 
were used m these tests. 

A gopher turtle was put into a cage with a brooding female The 
Eumeces touched it with her tongue but did not bite it. When the 
turtle advanced into her nest, she retreated. 

A large, striped, European snake ( Elaphe scalaris ) was tested on a 
brooding female, but the snake merely went into the d6bris and did not 
approach the eggs. At another time several Thamnophis butlen were 
put into a female’s cage. These smaller snakes were immediately attacked 
by the female whenever they went in the vicinity of her nest. Larger 
Thamnophis sirtahs were tried with the same result. If the snakes were 
not near the nest, the female on encountering them merely touched them 
with her tongue, and then watched them carefully. A king snake, 
Lampropdtis getulus holbrooki, placed with a female was bitten twice 
without hesitation, in spite of the fact that the snake was many times 
larger than she. A still larger snake, a black snake, Coluber constrictor, 
was tried on the female. She ran from the snake and hid but continued 
to watch his movements from behind some bark and moss. She made no 
attempt to approach the snake, and finally when the snake started for 
her, it had to be removed. The king snake weighed 185.6 grams, and 
its total length was 84 cm. The black snake weighed 310.3 grams and 
measured 133 cm. "Whether this 125 gram and 50 cm. difference be- 
tween the snakes was the determining factor for or against an attack by 
the Eumeces female, or whether it was a matter of species cannot be 
concluded from these experiments. However, the black snake appeared 
much larger and more overpowering than the king snake, and at the time 
of the experiment, it seemed that size was the important factor. 

Mice, lizards, and snakes were placed in cages with E. laticeps and E. 
fasdatus females that had not laid and with those whose eggs had all 
hatched. In all cases, the females disregarded all of these intruders, 
with the exception of the larger snakes from whom they ran when they 
met them face to face. 
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These experiments on the protection of the nests and eggs by the 
brooding Eumeces indicate that the females under normal conditions 
ward off enemies whether they are other lizards, snakes, or rodents. 
There is a size limit, but the females attack animate many times larger 
than themselves. These enemies are touched by the female with her 
tongue. If the animals do not approach the nest, they are closely 
watched, but if they draw near the eggs, they are immediately bitten, 
whereupon the intruder usually makes a rapid retreat with the female in 
pursuit If given a chance within a short distance, the female frequently 
bites again. After the enemy has been driven away, the female returns 
to her nest, investigates all her eggs with her tongue, rolls them with her 
snout in the manner described above, and settles down again to brood 
them. 


THE BKOODING HABITS OF OPHISAURUS VENTRALJS 

The eggs of the “glass-snake,” Ophisaurus ventrahs, have been 
reported by Ditmars (1904), Gloyd (1928), and Force (1930), but none 
of these observers have called attention to a brooding habit in this 
species. Apparently the brooding response is much less marked in this 
genus than in Eumeces. Pope (1929) has observed a brooding habit in 
the Chinese Ophisaurus harti. Two brooding females under his observa- 
tion took flight at a slight disturbance Since one of the nests was near a 
much-used foot path, this lizard had presumably left her charge only to 
return on many occasions. Hence we may speak of a well-defined brood- 
ing habit in this species at least. 

Two of the series of Ophisaurus ventrahs that we maintained in the 
laboratory during 1932 became gravid and were isolated in separate 
cages well provided with rotting wood and moss One laid 15 eggs on 
June 2, and the other, 13 on July 13. Since both lizards came from Biloxi, 
Mississippi, it would seem that the breeding season in any one locality 
must be extensive. The first female weighed 85.1 grams and measured 
235 mm. from snout to vent. She had a perfect tail 489 mm. long. The 
second female, the one which laid late in the season, weighed only 65.6 
grams, but she measured 251 mm. from snout to vent. Her low weight 
was due to her short tail which had been broken and only partly regen- 
erated and which was only 216 mm. long. 

Both females brooded their eggs at intervals throughout the period 
of incubation (Fig. 6). Neither female was seen to bade in the sun nor 
even to expose much of herself to view during this time. We could secure 
no evidence that this species aids incubation by exercise or by sun- 
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bathing. On June 3 and July 18 the rectal temperature of the first 
female, as measured by the same thermometers utilized in the Eumeces 
work, was 24.6° C. and 25.5° C., respectively, while the nest temperature 
was 24.2° C. and 25.1° C. This female had apparently been lying 
quietly with the eggs for an extended period on both occasions, and her 
body temperature was only 0.3° C. and 0 4° C higher than that of the 
environment. 

Temperature records of the second female were comparable. On 
August 1 and August 9 the rectal temperature was 25.6° C. and 26.5° C., 



Fig. 6. Ophtsaurus v entrahs brooding. 

respectively, while the nest temperature was 25.4° G. and 26.2° C The 
female had been quiescent before the readings were taken. This may 
have been the reason why the body temperature of this female was also 
very low, only 0.2° C and 0.3° C. higher than that of the environment. 
It is possible that in nature the brooding females are more active and raise 
their body temperatures by exercise if not by s unnin g. Our observations 
on the two brooding females in the laboratory gave no evidence in support 
of this assumption. 

Ophisaurvs was also found to differ from Eumeces in its failure to 
defend its eggs. Ophisaurus usually coils completely around the eggs 
which are laid in a single layer and are not gathered together in a pile 
as are python’s eggs. The female may make one, one and a half, or two 
complete loops of her body about the eggs, but she makes no attempt to 
draw them together into a heap. We examined our brooding females 
frequently by gently lifting the cover of moss. If the female was dis- 
turbed, she quickly retreated into the mass of decayed wood or moss which 
covered the floor of the cage. We made frequent attempts to induce the 
female to defend her eggs. Mice and lizards, which immediately drew 
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forth an attack from the brooding Eumeces , caused no such response in 
either Ophtsaurus 

It was difficult to get the Ophtsaurus to brood without a cover of 
moss. Whenever this was accomplished, tests were made. A two-thirds 
grown chocolate-brown mouse and a young mouse with hair present but 
eyes just barely open were placed in a brooding Ophtsaurus’ cage and the 
same reaction ensued. When either mouse approached the female, she 
withdrew, either partially or completely, into a temporary burrow. On 
another occasion, a small white mouse put into the cage crossed to the 
nest and sat on the e gg s. The female saw it but made no attempt to 
chase it away. When the mouse finally walked on the head of the Opht- 
saurus female, she withdrew into a tunnel. On another day, an adult 
white female mouse, introduced into the cage at a distant comer, ap- 
proached the eggs, touched them and retreated. This was repeated four 
times by the mouse. The Ophtsaurus saw the action but made no attempt 
to bite the intruder. She merely cowered and pulled her head a httle 
lower into the nest and moss. A female Eumeces fascialus put mto the 
cage, crossed to the nest, touched the eggs, walked on the female Ophi- 
saurus and eggs, and finally stood with two feet on the eggs and two on 
Ophtsaurus for a few moments. The Eumeces then continued her move- 
ments over the nest, and the female Ophtsaurus partially uncoiled and 
slowly and quietly glided away underneath the moss, thus leaving the 
eggs unprotected. Usually the female did not move very far from the 
eggs, but did not return until the disturbing objects had been removed 
and the cover of moss replaced on her nest. 

The brooding of Ophtsaurus agrees with that of Eumeces in that if 
the eggs are moved into a new place in the cage or even to a new cage, 
the female will find them and begin to brood them again. Ophtsaurus 
does not find her eggs as readily or as quickly as does Eumeces, but event- 
ually the brooding is reestablished. 

As the females did not return to the eggs when they were uncovered, 
we were unable to determine whether or not the eggs were touched with 
the tip of the tongue in making the identification. However, on four 
occasions, the females assembled the eggs which had been scattered 
among the debris on the cage floor. At such times the eggs were brought 
together until most of them were in contact. Since such a feat meant 
pushing, rolling, or carrying the eggs, it is highly probable that the snout 
or jaws and body were used very much as in the case of Eumeces. 

Since the life history of Ophtsaurus venfrahs is only incompletely 
known, it may be of interest to report further details on the two lots of 
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eggs employed in this study. All of the eggs laid by the first female 
tapered more at one end than at the other. To our surprise none of the 
eggs in the second lot were as distinctly “egg-shaped” as those in the 
first. Many of the eggs in the second lot were incompletely calcified at 
one or both poles. The shell over these areas was formed of a yellowish 
membrane. 

Of the 15 eggs that the first Opkisaurus laid, 3 hatched as follows: 
July 28, July 29, and August 1. The incubation varied from 56 to 60 
days. The single one of the second lot that hatched was incubated 61 
days. The first eggs were not measured when they were laid, but at 
batching time they were 17 mm. by 13 mm. 

The eggs of the second female were measured weekly throughout the 
incubation period. On July 30 the 9 eggs that had then been laid were 
measured. They averaged 18.2 mm. by 10.2 mm. The measurements of 
the individual eggs on August 1 will be given in detail to show the varia- 
tion. The total 13 eggs were then available. On this date the eggs were : 


16 6 by 10 5 mm. 

16 6 by 11 mm. 

17 by 10 6 mm 
17 by 10 6 mm. 

17 6 by 10.5 mm. 
17 5 by 11 mm 
17 5 by 12 mm 


18 by 10.5 mm. 

18 by 11 mm 
18 by 12 mm 

18 5 by 10 5 mm. 

19 by 10 mm 

20 by 12 mm. 


The average of these is 17.8 by 10 9 mm. The following is a table of 
their increase in size from week to week: 


Date 

Number of 
Eggs 

Number of 
Days Old 

Average 

Length 

Average 

X Width 

July 30 

9 

0 

18 2 mm. 

X10.2 mm. 

Aug. 1 

13 

2 

17 8 

X10 9 

9 

10 

10 

18 8 

X13 3 

15 

10 

16 

19.3 

X14.6 

23 

10 

24 

19 7 

X14 8 

29 

10 

30 

20 0 

X14 8 

Sept. 6 

9 

38 

21 1 

X15 2 

12 

5 

41 

22 5 

X16 5 

20 

4 

52 

23 

X16.5 

26 

1 

58 

25 

X19 5 

29 

1 egg hatched 





One egg on September 20 was 28 mm. X 18.5 mm. It died later. 
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A comparison of the measurements of the eggs of the second f emale 
at laying with those of the first female at hatching shows that most of the 
second female’s eggs were as long but not as broad at laying as the 
others were at hatching With the continuous increase of these eggs the 
one that survived was at hatching much larger in both dimensions than 
those of the first female. 

The young of the first female at hatching measured 48.5 mm., 
49 mm., and 50 mm., respectively, from snout to vent and had tails 65 mm 
long. The one young of the second female was 46 mm . long and had an 
81 mm tail. In spite of the great difference in the size of the eggs, the 
body size did not differ relatively — except the tail-length In fact, the 
one from the larger egg was slightly smaller than the other three. It 
follows from this and from the Eumeces work that the size of lizard eggs 
at hatching may be much more variable than the size of the young lizards 
which hatch from them 

COMPARISON WITH OTHER REPTILES 

Most lizards bury their eggs and hence would not be expected to 
brood them. A few species of LaceHa , however, have been reported to 
take an active interest in their eggs, carrying them in their mouths or 
burying them m a new place when disturbed (Hilzheimer, 1910). Many 
geckos lay their eggs m crannies or even in exposed situations, but as the 
eggs are provided with resistant shells and are frequently attached to 
vertical surfaces at a distance from the ground, they do not require the 
protection necessary for more accessible layings. The eggs of Eumeces 
and Ophisaurus resemble those of many snakes m being provided with 
membranous shells. The eggs of Eumeces are laid in damp rotting wood. 
Eumeces evaporates considerable quantities of water through its skin 
(Noble and Mason, 1932), but since the eggs are presumably in contact 
with a damp substratum they would probably secure an adequate supply 
of moisture from this source instead of from the mother’s body. At pres- 
ent we have no evidence that the eggs of Eumeces require more moisture 
than those of such snakes as Diadophis (Blanchard, 1926). Neverthe- 
less the latter are not brooded by the parent. 

The brooding habit is apparently widespread in the genera Eumeces 
and Opkisaurus. Mell (1929) lists three Asiatic species of Eumeces 
that guard their eggs. Mell states that wherever the lizards have been 
found with their eggs they endeavor to prevent the removal of their 
charges. This behavior stands in contrast to that of Eumeces fasciatus 
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and E latueps which attacked only the smaller enemies introduced mto 
their cages 

The chief value of the brooding habit would appear to be protection 
from enemies. It crops up in species that provide their eggs with only 
superficial covering The large South American tend, Tupmambis mgro- 
punctatus , lays its eggs m termite nests and leaves them to be covered 
by the owners of the nest (Hagmann, 1906). The related T. teguixin 
deposits its eggs in decaying vegetation, and the mother remains to guard 
them (Krieg, 1925) Many snakes provide their eggs with only super- 
ficial covering, and it is perhaps not surprising to find that a variety of 
poisonous and harmless forms have been reported to defend them. All 
lizards that have been described as brooding their eggs have this in 
common, they depend to a large extent on their tongue m sensing the 
world about them Genera, such as Anolis and Sceloporus, which depend 
to a greater extent upon their eyes m recognizing prey, bury their eggs or 
at least do not guard them Eumeces, like the snakes, uses its tongue to 
identify objects. When deprived of vision, Eumeces can locate its eggs 
even m a foreign situation, and, as shown above, it appears to rely 
chiefly on the tongue to make the identification 

Since we have shown in the laboratory that the female Eumeces 
voluntarily leaves the eggs and returns to them after her body has been 
heated by exercise and sun bathing, the brooding habit of Eumeces pre- 
sumably aids the incubation of the eggs. The same is very probably 
true of snakes. Medsger (1919) found a clutch of Elaphe obsolete eggs 
in a cold, damp sawdust pile. Both parents sunned themselves and then 
returned to the eggs to incubate them. Medsger in one case found the 
male actually encircling the eggs and the heat of his body apparently 
aided their incubation Medsger made no record of the temperature, 
but in a later account (1932) his description of the brooding site is very 
detailed and leaves no doubt that the body temperature of the brooding 
snake must have been markedly higher than that of the nest at the time of 
the snake’s return to the eggs. Mell (1929) found that the temperature 
between the coils of a brooding Bungarus fasciatus was only 0.4° C. and 
0.6° C higher tha n that of the environment. In the case of this krait the 
body temperature of the female would be of little advantage to the 
eggs, at least at the moment her body temperature was recorded. 

It is an interesting fact that in pythons, which guard their eggs 
continuously during the day, the brooding female is provided with a little 
understood mechanism for raising her body temperature. The many 
records of increased body temperature in brooding pythons have been 
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critically reviewed by Benedict (1932) who has found an increase of 
from 3° C. to 4° C. m the body temperature of the particular female 
that he and his associates studied. In other species of reptiles that have 
been reported to leave their eggs at intervals during the day, no such 
mechanism for increasing the body temperature exists. Some of the 
latter group such as Eumeces and the pilot black-snake tend to make up 
for this deficiency by sun bathing. 

Pythons with their long daytime brooding duties may be contrasted 
with other brooding reptiles. Not only have they developed a hi gh body 
temperature in the brooding female but they are able to lay their eggs 
in the open (W all, 1911) . The male has no brooding duties and does not 
return to the vicinity of the eggs. This is also true of some mtermittent 
brooders such as Eumeces but apparently not true of several snakes. 
Brooding pythons seem to starve themselves more than intermittent 
brooders, but on this point the data is very incomplete. 

Unfortunately very little is known regarding the activities of most 
reptiles during the brooding period. Hahn (1909) found a Heterodon 
contortrix coiled around her eggs in the soft earth of a cornfield. Female 
Lampropeltis tnangulum found coiled about the eggs have been assumed 
to be incubating them (Babcock, 1929). Wall (1907) reports a Ptyas 
mucosu8 with its eggs among some bricks in a rubbish heap. Mell (1929) 
claims that the latter species, as well as Ptyas korros, Natrix ptscator, 
and N. subrmmata, guard their eggs, but leave them to search for food. 
Mell does not, however, give the detailed evidence on which this state- 
ment is based. Pope (1929) has reported another Chinese form of 
Natrix that apparently guards its eggs At least a female N. per- 
cannata was brought to him coiled peacefully around her eggs “and 
beyond all doubt showed an interest in her eggs even though she would 
make no attempt to defend them.” 

It is a curious fact that some but not all of the egg-laying species of 
Natrix brood their eggs. The eggs of the common European grass snake, 
N. natrix , have been frequently found without attending parents. How- 
ever, Gallwey (1932) has recently described a female as encircling her 
eggs and defending them for two weeks. Apparently within the genus 
Natnx, as among the varieties of domestic fowl, there may be various 
degrees of “broodmess ” 

Much more is known about the brooding habits of the cobras Re- 
cently a pair, species not stated, bred in the zoological gardens in 
Manchester. The eggs were laid in a hollow under some sods, and both 
parents appeared to take turns at brooding them (Jennison, 1931). The 
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k ing cobra, Noja Hannah, lays its eggs in a heap of leaves (Wasey, 1892; 
Evans, 1902; Joynson, 1917; Wall, 1924; Shaw and Shebbeare, 1931). 
The female apparently broods the eggs, although the male is said to 
remain nearby. The female Bungarus fasciatus has been found brooding 
eggs nearly ready to hatch (Evans, 1905) . Since she was thin and in 
poor condition she presumably had not left them regularly to feed In 
the case of Naja naja it is also the female that broods (Mell, 1929). 
However, Green (1905) reports that in Bungarus ceylonicus, “Both par- 
ents were curled up in the hollow (made like a duck’s nest, but not lined 
in any way, just scooped and hollowed out of earth), and under them 
were lots of eggs and little snakes.” This report, taken in conjunction 
with that of Jennison, would indicate that both parents brood the eggs. 
It would be interesting to know if the male merely returns to a favorite 
retreat or if he is actually attracted by the eggs in the maimer of the 
brooding Eumeces. Medsger (1932) twice carried a pair of Elaphe 
obsoleta a distance of approximately a hundred yards from their neBt and 
found that in both cases the pair had returned within a day or two. 
Unfortunately no other experiments have been performed with any 
species of snake to test the nature or strength of the attraction. 

In other poisonous snakes it is apparently only the female that 
broods the eggs. This appears to be the case in Trimeremrus monticola 
(Leigh, 1910; Pope, 1929), Trimeresurus rkodostoma (Smith, 1915) and 
Lachesis mutus (Mole, 1924). It is remarkable that among the sea 
snakes, which as a group are viviparous, a local race or at least a group 
of Laticauda colubrina should lay eggs Further, the female guards the 
eggs and snaps at intruders (Smedley, 1931) Hence the brooding habit 
characteristic of the cobras but lost in the viviparous sea snakes reappears 
in one group of these snakes that has apparently redeveloped the egg- 
laying habit. A similar reappearance or at least parallel development is 
found in the sala m a n ders. Most species that lay their eggs on land 
brood them, un lik e a large percentage of aquatic forms The habit has 
recently been analyzed in Desmognaihus fuscus As in the case of 
Eumeces the females will seek out and brood the eggs of any female 
(Noble and Evans, 1932). Since the tongue is not protruded during the 
search it would appear to be the olfactory and not Jacobson’s organ 
that aids the s alaman ders in making the identification This conclusion 
requires experimental verification because vision was not e liminat ed in 
the experiments with salamanders. 
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SUMMARY 

1. — The eggs of Eumeces laticeps are larger than those of E. fasciatus at the tame 
of laying. At the time of hatching both may have swollen to the same size. 

2. — The young of E. laticeps at hatching are larger than those of E. fasciatus, 
and they grow more rapidly during the following weeks. 

3. — Both E. fasciatus and E. laticeps will brood eggs of other females, and one 
species will brood the eggs of the other 

4. — Neither species will brood the eggs of Scdoporus undidatus or of Ophisaurus 
ventralis Paraffin models of Eumeces eggs are rejected, and living eggs that have 
been shellacked are usually not attended. 

5. — A blindfolded Eumeces will find and brood eggs even when these are placed 
in a foreign situation. 

6. — The tip of the tongue is employed in identifying the eggs. Removing this 
part of the tongue prevents the female from finding the eggs. 

7. — Eumeces fasciatus and E. laticeps voluntarily leave their eggs at frequent 
intervals to sun bathe or to seek food. 

8. — Their body temperature at this time in the laboratory ranges from 1.6° C. 
to3 2°C higher than that of the eggs 

9. — This increased body temperature apparently aids the incubation of the eggs 
when the female returns to brood. 

10. — The brooding Eumeces fasciatus and E laticeps, but not Ophisaurus ven- 
tralis, will attack mice, lizards and snakes of moderate size that approach their eggs. 

11. — The female Ophisaurus ventralis can find her eggs when these are placed in a 
foreign situation, but under laboratory conditions she does not increase their tem- 
perature in the manner of Eumeces. 

12. — The eggs of 0. ventralis may vary greatly in their increase in size during 
development, and yet the young on hatching from these eggs may be nearly the same 
size 
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A STUDY OF THE GREEN PIT-VIPERS OF SOUTHEASTERN 
ASIA AND MALAYSIA, COMMONLY IDENTIFIED AS 
TRIMERESURUS GRAMINEUS (SHAW), WITH 
DESCRIPTION OF A NEW SPECIES FROM 
PENINSULAR INDIA 1 

By Clifford H. Pope and Sarah H. Pope 

This paper is based primarily upon the large number of pit-vipers 
in the collection of the British Museum (Natural History) and that of 
The American Museum of Natural History. Its object is to show that no 
less than five species are commonly identified as Trimeresurus gramineus 
and also to prove that these five species not only are distinct structurally 
but geographically or ecologically as well. 

It has long been known that certain green species of Trimeresurus 
are not readily separated from one another, and a study of the literature 
makes it evident that all but one of the forms treated here have been 
more or less understood by previous workers, but it is equally evident 
that their relationships have never been worked out or set forth by any 
one herpetologist. The species described as new below has been con- 
sistently confused with gramineus even though it is not even closely 
allied to that or any other species dealt with herein. 

A study of the hemipenis of nearly every valid species of Tn- 
meresurm has convinced us that this genus may be divided into groups 
of allied forms having different types of hemipenes. A simple key will 
suffice to show that the six species described in this paper possess no less 
than three distinct types of structure in this organ. The distribution of 
each species is given. 


1 PubUcations of the Asiatic Expeditions of The Amen can Museum of Natural History. Contribu- 
tion No. 115. 
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A. — Hemipenia relatively short and thick, with numerous, well-developed spines. 

1 — Spines present only just distal to point of forking where they extend 
across the entire width of organ except that part occupied by sulcus. 
(Upper Burma eastward across southern China and Tongkmg to 
Formosa and Hainan). . T. stejnegeri. 

2. — Spines distributed from just distal to point of forking nearly as far as tip 
of organ but always separated from sulcus by a calculate area. 
(Peninsular India). . . T. occidental™, n. sp. 

B. — Hemipenis long and slender, entirely devoid of spines. 

(Upper Burma and southern China southward into the Malay Archipelago 
to Timor). . . T. alboldbris. 

(Upper Burma southward into the Malay Archipelago) . . T. gramineus. 
(Southern Burma and the Malay Peninsula to the Isthmus of Era). 

T. erythrurus. 

(Malay Peninsula south of the Isthmus of Era) . . T. purpureomaculatua. 
The hemipenis at best is a difficult character because it is useless 
when females and very young examples are in question. It is, therefore, 
deemed wise to give a key based upon more usual characters even though 
such a key fails to show true relationships so well and must depend in 
part upon geographical data. 

A. — Scales smooth or with barest trace of keel on some mid-dorsal rows. 

T. ocddenialia, n. spi 

B. — Scales keeled. 

1. — First upper labial entirely separated from nasal by a suture. 

Distributed from Upper Burma eastward across southern China and 
Tongking to Formosa and Hainan . . . .T. stejnegeri. 

Distributed from Upper Burma southward into the Malay Archipelago. 

T. gramineus. 

2. — First upper labial entirely or partly united to nasal 

а. — Dorsal head scales granular; temporals and scales adjacent to 

posterior upper labials distinctly keeled. 
ua . — Color uniform dark brown to blackish, or green with 
dark blotches above; usually 19 or more rows of 
scales just before vent . T. purpureomaculatus. 
bb. — Uniform light green above and below; usually 17 or 
less scale rowB just before vent T. erythrurus . 

б. — Dorsal head scales not granular; temporals smooth or weakly 

keeled; scales between temporals and posterior upper 
labials smooth. ... T. dtboldbris. 

As recently as 1927, Stejneger attempted to settle the question of 
the relationship and distribution of the Chinese species of the pit-vipers 
considered here but he was not successful because he did not realize that 
more than two forms were involved. In fact, nothing short of a close 
comparison of types with large series of the various species would have 
permitted anyone to solve a part or the whole of this difficult problem. 



1933] STUDY OF GREEN PIT-VIPERS FROM ASIA 


3 


We have tried to present data that will enable others to separate 
the various species involved and, while doing so, check our conclusions. 
Further study of the literature is costly in time and of little value be- 
cause tiie diagnostic characters are rarely given. We have noticed many 
minor differences that will, we believe, when studied more fully, serve as 
good subspecific characters. This apphes chiefly to the more widespread 
forms. The question of subspecific division is left entirely to the future 
and not even discussed here 

Before giving detailed descriptions we wish to emphasize what has 
already been indicated: i.e., the extreme difficulty of the problem in- 
volved. When we first discovered the striking differences between the 
hemipenes of stejnegeri and grammem, in spite of a marked similarity 
in external form, Dr. Malcolm Smith suggested that perhaps the hemi- 
penis itself is very variable. In order to check this point, we examined 
and tabulated data on the hemipenes of large numbers of males from 
widely separated localities and found the amount of variation to be 
very little. 

One question of general interest is raised by the present study: 
i.e., is the hemipenis more or less stable than the various external scale 
characters generally relied upon for the determination of species and 
even genera? Also, is it more valuable for the separation of large or 
small groups in the classification of snakes? In the genus Trimeresvrus, 
the hemipenis is excellent for the separation of the various species into 
groups, but we think it would be dangerous to generalize until more 
detailed data on this organ in other genera are available. 

The descriptions have been written to serve as a model for future 
descriptions of all species of Tnmeremrus, not merely to enable one to 
distinguish the forms treated herein. 

We wish to thank Mr. H. W. Parker of the British Museum for the 
generous way in which he put the material under his care at our disposal. 

Trimeresurus occidentalis, new species 

Lachcsis gramineus Boulbngbb, 1896, 'Cat. Snakes Bnt. Mus.,’ Ill, p. 654 
(part). 

Type — British Museum Register No 82.8.26.40; d% not fully mature; Mud- 
malley, Wynad, southwestern India; Beddome, collector 

Description or Type. — Rostral three times as broad at base as at tip and much 
broader at base than high. Internasals broad, only slightly elongate, separated by a 
scale half the size of each intemasal, a little larger than largest adjacent head scales. 
Nasals not constricted in middle, undivided, not concave, completely separated from 
first upper labial on one ride, two-thirds separated on other. Second upper labial 
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high, for ming anterior border of pit Upper part of second upper labial separated 
from nasal by two small scales and some bare skin on one side, one very small scale 
and bare skin on other Two scales of nearly equal length on a line between eye and 
nasal, anterior one for ming upper angle of canthus ros trails Supraoculars a little 
longer than horizontal diameter of eye, as broad as average anterior head scale and 
extending backward a little farther than posterior margin of orbit Inner margins of 
supraoculars unbroken by sutures and separated by eight to nine head scales Inter- 
nasals separated from supraoculars by two scales, neither of which differs markedly 
in size or shape from other anterior head scales Upper head scales smooth, irregular, 
medium in size posteriorly, noticeably increasing m size anterior to eyes The center 
of line connecting anterior extremities of supraoculars is separated from scale between 
internasals by two scales. Two postoculars on each side; subocular b separated from 
upper labials by one scale on each side Temporal scales smooth, not noticeably 
enlarged. Pupil vertical Eye separated from labial border by distance equal to its 
horizontal diameter and from tip of snout by a distance two and one-half times this 
diameter. Upper labials 9-9. Lower labials 10-10, first pair in contact behind 
symphysial dun shields regular, first pair slightly enlarged Scales generally 
smooth but with bare trace of obtuse keel sometimes discernible. Anteriorly, mid- 
dorsal scales are long, narrow, convex and not imbricate; while posteriorly they are 
slightly longer, three timeB as broad, flat and slightly imbricate Scale rows 21-19- 
17-15; reduction by loss of 5th row occurring approximately opposite 60th, 50th, 
and 29-34th ventral plates, respectively, counting forward from anal; first count 
taken one head-length behind head Ventrals 154 Anal entire. Caudals 60, divided. 
Snout to vent 230 mm Tail 99 mm. 

Hemipems moderate in length, extending to 8-9th caudal plate, forked opposite 
the 3d plate Sulcus bordered on either side by a broad calyculate area extending to 
tip of organ. Numerous spines present from a point just distal to forking to or nearly 
to tip Many spines well developed, the largest with free end 1 % mm m length. 

Color uniform green above; yellowish white beneath, the latter color extending 
on to the first row of scales anteriorly, and on to the upper lip to the horizontal level 
of the lower margin of the eye. 

There are five paratypes in the British Museum as follows: 

2 o' ; Matheran, east of Bombay City; ventrals 174 and 175, caudals 71 and 70+ 
d’’; Bramaghemes, southwestern Peninsular India; ventrals 145; caudals 55 
$; “Cuddapa Hills/’ eastern Peninsular India, about 14° N. lat.; ventrals 177; 
caudals 59 

9 ; Shevaroys, eastern Peninsular India, about 12° N. lat.; ventrals 171; 
caudals 58 

The scale formula is uniformly 21-19-17-15 The supraoculars are entire ex- 
cept that in one specimen each is nearly divided into two by a suture. The inter- 
nasals are always well separated by two or three scales or else one large scale partly 
divided, while the first upper lahial is completely cut off from the nopal on both sides. 
Small scales are uniformly present between the nasal and the part of the second upper 
labial forming the anterior border of the pit. 

Discussion. — This new form may be compared to anamattensis and 
iirigatus from Peninsular India as follows: in T. strigatus the second 
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upper labial is distinct from the scale forming the antenor border of the 
pit, while in occidentahs these scales are united; moreover, stngatus 
has a complicated blotched pattern in browns, while the new form is 
uniform green above with a trace of pattern evident in the young. In T. 
ammatt&rms, an ally of the new form, the supraoculars are nearly always 
divided, the scales, including those of the temporal region, distinctly 
keeled, and the dorsum with varying amounts of black pigment, espe- 
cially evident on the tail where it takes the form of complete rings. In 
contrast to this, T. occidentahs rarely (if ever) has divided supraoculars. 
Its scales are never keeled in the temporal region and only slightly so 
along the middle of the back, while, as already stated, it is almost devoid 
of pattern. 

T. occidentalis has long been confused with gramineus auct. which 
proves, however, to include at least four species, some of them not even 
closely allied to one another as shown by their distinctive types of 
hemipenes. The form here described may be separated from all others 
long included with it under gramineus not only by its characteristic 
hemipems but by its geographical isolation as well. 

It is significant to note that Wall 1 (pp. 49-60) writes of 11 T. 
gramineus ” as follows: “It is found in the Eastern Ghats, Western 
Ghats, Nilgiris and other hills in the Peninsula of India. It does not 
occur in the plains of India, but affects an altitude of from 1500 to 6000 
feet. East of Calcutta it occurs in the plains and hills alike/’ Here 
we have good evidence that occidentahs exhibits a definite habitat prefer- 
ence and that no plateau or plain form of gramineus, such as albolabns, 
is found in Peninsular India. Wall’s “ it,” following the phrase, “ East of 
Calcutta,” obviously does not refer to occidentalis. 

Trimerosurua stejnegeri Schmidt 

Trimeresurus stejnegen Schmidt, 1926, Amer. Mus Novitates, No. 157, p. 4 
(type locality, Shaowu, Fukien, China). 

Trimeresurus yunnanensis Schmidt, loc at (type locality, Tengyueh, Yunnan, 
China). 

Trimeresurus gramineus stejnegen Stbjnegeb, 1927, Proc U. S. Nat Mus., 
LXXII, Art. 19, p 9. 

Trimeresurus gramineus stejnegen Pope, 1929, Bull. Amer. Mus. Nat Hiat., 
LVHI, p.478. 

The type may be described in more detail as follows: 

Adult Male — A M. N. H. No. 21064; Shaowu, N. W. Fukien, China; 
Andrews and Heller, collectors. 

iWaix, F 1028 ‘The Poisonous Terrestrial Snakes of our British Indian Dominions (including 
Ceylon) and How to Becognue them, with Symptoms of Snake Poisoning and Treatment.’ Bombay 
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Rostral two and one-half times as broad at base as at tip and much broader at 
base than high. Intemasals indistinct , not or barely elongate; separated by four 
scales about size of intemasals. Nasal not constricted in middle, not divided, not 
concave, completely separated from first upper labial on both sides; second upper 
labial hi g h , forming anterior border of pit. Upper part of second upper labial 
separated from nmutl by one medium-sized scale on one side, in contact with nasal on 
other. Two scales on a line between eye and nasal, posterior one a little deeper and 
longer; anterior one forming upper edge of canthus rostrahs, which is distinctly 
projecting. Supraoculars narrow, with slightly irregular inner margins and separated 
from one another by twelve head scales; one supraocular divided anteriorly. Inter- 
nasals separated from supraoculars by four scales on each side, no one of which differs 
markedly in size or shape from other anterior head Beales. Upper head scales medium 
and fairly regular in size, not noticeably enlarged anteriorly; smooth The center of 
line connecting anterior extremities of supraoculars is separated from scale between 
intemasals by four to five scales Postoculars 2-3; suboculars separated from upper 
labials by two scales on each side Temporal scales not or only slightly enlarged, 
smooth. Pupil subelliptical Eye separated from labial border by a distance equal 
to its horizontal diameter and from tip of snout by two and a half times this diameter. 
Upper labials 10-11. Lower labials 13-12, first pair in contact behind symphysial. 
Chin shields irregular, first pair enlarged. Anteriorly, mid-dorsal scales are about 
half as broad as they are posteriorly. With the exception of outer row on each side, 
scales are distinctly but obtusely keeled throughout, the keel traversing entire length 
of scale except on neck. Scale rows 21-19-17-16; reduction by loss of fifth 1 row 
occurring approximately opposite 63d, 63d 1 and 45th ventral plates, respectively, 
counted forward from anal; first count taken one head-length behind head. Ventrals 
166. Anal entire. Caudals 62, divided. Snout to vent 677 mm Tail 111 mm 

Color uniform green above, somewhat lighter green below. A narrow, yellowish 
lateral stripe along the middle of the first scale row; this stripe stops on neck an- 
teriorly and a little beyond vent posteriorly. Tip of tail pale reddish. Head without 
pattern or postocular stripe. 

The hemipenis of A. M. N. H. No. 33226 from Chungan Hsian, northwestern 
Fukien, is short and thick, extending to 13-1 4th caudal plate, forked opposite 7-Sth; 
spinous basally, calyculate distally. Twelve to thirteen large spines, first five very 
large, nearly equal m size and extending across entire width of organ; rest of spines 
gradually decreasing in size; numerous minute spines proximal to large spines. Lips 
of sulcus devoid of spines and not prominent Calyces without scalloped edges 

The following specimens in the British Museum were examined: 
d”; Kuatun, Fukien, China; ventrals 168; caudals 69; scales 21-21-14 3 
d"; Near Ningpo, China; ventrala 169; caudals 70; scales 23-21-16 

6c? 1 ; Formosa; ventrals 162, 162, 156, 158, 162; caudals 70, 68, 69, 67, 69; 
scales 21-21-15 for all five 

d 1 ; Mogok, Upper Burma; ventrals 169; caudals 66; scales 21-19-16 
c? 1 ; Himalayas; ventrals 166; caudals 84; scales 21-19-15 
d 1 ; Sikkim Himalayas; ventrals 157; caudals 58 (+?); scales 21-19-14 (18) 
d\ # Shillong, Khaai Hills, Assam ; ventrals 168; caudals 64; scales 21-21-15 

l The preservation of the type renders a determination of the point at which the second reduction 
occurs meet difficult It is also hard to see which row is involved 
. *. ^Counted a head-length behind head, at midbody, and Just before vent 
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Trlmeresurus gramineus (Shaw) 

Coluber gramineus Shaw, 1802, ‘Gen. Zool III, part 2, p. 420 (type locality, 
Vizagapatam, India; based on Russell’s ‘Ind. Serp I, PI. rx ) 

Trimeresurus gramineus Gtjentheb, 1864, ‘Reptiles Bnt. India,’ p. 386, figs, 
(part). 

Lachesis gramineus Boulengeb, 1896, ‘Cat. Snakes Bnt. Mus.,’ Ill, p 564 
(part) 

A typical specimen of gramineus may be described m detail as 
follows: 

Adult Male — British Museum Register No. 72.4 17 137; K"h««i Hilln, Assam; 
Jerdon, collector. 

Rostral nearly three times as broad at base as at tip and much broader at base 
than high. Intemasals distinct, elongate; separated by a scale one-half size of each 
lnteraasal. Nasal not constricted in middle, not divided, not concave, completely 
separated from first upper labial on both sides; second upper labial high, for ming 
anterior border of pit. Upper part of second upper labial separated from nasal by two 
large scales on either side Two scales on a line between eye and nasal, posterior one a 
little deeper and longer; anterior one forming upper edge of canthus rostralis which is 
distinctly projecting. Supraoculars narrow, with irregular inner margins; broken up 
posteriorly into small scales and separated from one another by thirteen to fourteen 
head scales. Intemasals separated from supraoculars by four scales on each side, no 
one of which differs markedly m size or shape from other anterior head scales. Upper 
head scales medium and fairly regular in size, not noticeably enlarged anteriorly; 
keeled posteriorly and in temporal regions. The center of line connecting anterior 
extremities of supraoculars is separated from scale between intemasals by four to five 
scales. Suboaulars separated from upper labials by two scales on each side. Temporal 
scales not noticeably enlarged. Pupil vertical. Eye separated from labial border by 
a distance equal to its horizontal diameter and from tip of snout by a little more than 
twice this diameter. Upper labials 9-10. Lower labials 12-12; first pair in contact 
behind symphysis! Chin shields regular, first pair enlarged Anteriorly, mid-dorsal 
scales are about one-third as broad as they are posteriorly With the exception of 
outer row on either side, scales are distinctly but obtusely keeled throughout, keel 
traversing entire length of scale except on sides of neck. Scale rows 23-21-19-17-15; 
reduction by loss of 5th row occurring approximately opposite 142d, 58th, 50th and 
88th ventral plates, respectively, counting forward horn anal; first count taken one 
head-length behind head Ventrals 165. Anal entire Caudals 70, divided. Snout 
to vent 758 mm. Tail 167 mm 

Hemipems long and slender, extending to 25-26th caudal plate, torked opposite 
7-8th plate. Entirely devoid of spines Calyculate from tip of organ nearly to point 
of forking. Proximal to this, longitudinally folded. Sulcus prominent throughout. 

Color uniform green above; lighter green below. First row of scales on each side 
brown with yellow tip, second row yellow below keel. The narrow bichromate lateral 
gtnpe thus formed ending just behind head anteriorly and at vent posteriorly, in- 
completely developed on tad Tip of tail pale reddish Head without pattern or 
postocular stripe 
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The following specimens were examined in the British Museum: 
cf; Darjeeling, Bengal; ventrals 166, caudala 56+ ; scales 21-21-15 
d”; Mergui, Tenasserim; ventrals 161; caudala 71; scales 21-21-15 
9,3c?; Prov Wellesley, Malay Peninsula; ventrals 164, 163, 161, 168; caudals 
58, 74, 75, 72; scales uniformly 23-21-15 
9, <?; Pmang, Malay Peninsula; ventrals 165, 163; caudals 61, 75; scales 
23-19-15, 21-21-15 

o'; “Sungei, Kumbang, Korinchi,” Sumatra, 4700 ft. ; ventrals 146; caudals 
64; scales 21-19-15 

9, <?; “Lao Mts., Cochin-China ”; ventrals 168, 164; caudals 62, 73; scales 
21-21-15, 23-21-17 

<?; Saiap, Kina Balu, Borneo; ventrals 155; caudals 74; scales 21-21-15 


Trimeresurus erythrurus (Cantor) 

Tngonocephalus erythrurus Cantor, 1839, Proc. Zool Soc. London, p. 31 (type 
locality, Ganges Delta) 

Tnmeresurus erythrurus Guenther, 1864, ‘Reptiles Brit. India,’ p. 386 (part). 
Lachesis gramineus Botjlbngeb, 1896, ‘Cat. Snakes Bnt. Mus.,’ Ill, p. 554 
(part). 


The type may be described m more detail as follows: 

Immature Male. — British. Museum Register No. 946.25.15; Ganges Delta; 
Cantor, collector. 


Rostral one and one-half times as broad at base as at tip and much broader t-hn.n 
high. Intemasals broad, only slightly elongate, broadly in contact, much larger t-Vin-u 
adjacent head scales Nasal not constricted in middle, not divided, not concave; 
save for very short suture (on both sides) in posterior margin, muted with first upper 
labial. Second upper labial high, forming anterior border of pit Upper part of second 
upper labial slightly separated from nasal by a minute scale on either side. Two 
scales on a line between eye and nasal, anterior one a little shorter, forming slightly 
projecting upper angle of canthus rostralis. Supraoculars a little longer than hori- 
zontal diameter of eye; twice as broad as average mesial head scales and extending 
backward about as far as posterior margin of orbit. Inner mar gins of supraoculars 
unbroken by sutures and separated by thirteen to fifteen head scales Inte maaals 


separated from supraoculars by four scales; first twice as big as average an tenor head 
scales, others agreeing with these in size and shape. Upper head scales gr anular , 
moderately irregular, small in size. The center of lmp> connecting antenor extremities 
of supraoculars is separated from mtemasals by five scales. Two postoculars on each 
ade; suboculars separated from upper labials by one scale on each side Temporal 
scales distinc tly but bluntly keeled, somewhat enlarged. Pupil vertical Eye separated 
from labial border by distance equal to its vertical diameter and from tip of snout by a 
distance slightly greater than twice this diameter. Upper labials 9-10. Lower labials 
12-12, first pair in contact behind symphysial. Chm shields regular; first two pairs 
enlarged. Mid-dorsal scales scarcely twice as wide posteriorly as anteriorly. With 
the exception of outer row, scales are distinctly but obtusely keeled thro ugho ut, k ee l 
traversing entire length of scale except on sides of neck Scale formula 1 irreg ular but 


TOe bad condition of the type makes an exact determination impossible. 
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approximately 21-23-21-19-17-15, the reduction from 21 to 15 taking place on the 
posterior half of the body. Ventrals 174. Anal entire. Caudals 67, divided. Snout to 
vent 395 mm. Tad 73 mm. 

Color uniform green above; lighter green below Scales of first row with yellow 
center, the resulting stripe extending from just behind head to vent, beyond which it 
shifts to tips of subcaudals and soon disappears. Tip of tad greenish brown, incom- 
pletely banded with dark brown Upper lip lighter than top of head; no postocular 
stupe 

The type is a female and the hemiperus of the largest male is immature. The 
organ, however, is long and slender, devoid of spines and has a prominent sulcus No 
further details con be ascertained but it may safely be concluded that the hemipems 
is of the same general type as that found in alboldbns, gramineus, and pur pur eo- 

maculatu8. 

The scale formula of the type being irregular and difficult to determine, that of 
the specimen from Pegu is given here Complete formula 25-23-21-19-17. From a 
point a head-length behind the head to approximately opposite the 60th ventral 
plate, counted forward from the vent, the scales are m twenty-five rows From this 
point reductions follow m rapid succession until a minimum number of 17 is reached 
near the 20th plate 

The following specimens in the British Museum were examined: 

9, <?; Burma; ventrals 161, 104; caudals 44+, 79; scales 23-23-15, 23-23-16 
9 ; Toungoo, Lower Burma; ventrals 162, caudals 52; scales 25-25-17 
9; Pegu, Lower Burma; ventrals 161; caudals 56; scales 25-25-17 

2 9, cf; Rangoon, Lower Burma, ventrals 171, 165, 163; caudals, 58, 59, 66; 
scales 25-23-17, 25 (26)-25-17 (18), 23-23-17 
9; Moulmein, Lower Burma; ventrals 158; caudals 55; scales 21-21-15 

Trimeresurus albolabria Gray 

Trtmeresurus albolabns Gray, 1842, ‘Zool. Misc ,’ p 48 (type locality, China). 

Lache8i8 gramxnevx Botjlenqeh, 1896, ‘Cat Snakes Brit. Mus III, p. 554 
(part). 

One of the types may be described m more detail as follows: 

Half-grown Female — British Museum Register No 1 2 2.a; China; Reeves, 
collector 

Rostral twice as broad at base as at tip, a little broader than high Intemasals 
broad, elongate, broadly in contact, much larger than adjacent head scales Nasal 
not constricted m middle, undivided, not concave, each nasal half separated from its 
first upper labial by two sutures. Second upper labial high, forming anterior border 
of pit. Upper part of second upper labial in contact with nasal on both sides Two 
scales on a line between eye and nasal, the anterior much the shorter and forming 
upper angle of canthus rostrahs Supraoculars much longer than horizontal diameter 
of eye, as broad as largest anterior head scales, and extending backward as far as 
posterior margin of orbit. Inner margins of supraoculars scarcely broken by sutures, 
separated by ten to twelve scales Intemasals separated from supraoculars by three 
scales on one side, four on other, no one of which differs markedly m size or shape from 
other anterior head scales. Upper head scales smooth, irregular, scarcely incr ea si n g 
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in. size anteriorly. Center of line connecting anterior extremities of supraoculars is 
separated from mtemasals by four scales. Two postoculars on each, side Suboculars 
separated from upper labials by one scale on each side. Temporal scales smooth, 
scarcely enlarged Pupil vertical Eye separated from labial border by distance 
equal to nearly twice its vertical diameter and from tip of snout by three times this 
diameter. Upper labials 10-11. Lower labials 12-13, first pair in contact behind 
symphysial. Chin shields reg ular , first pair somewhat enlarged. All but first two or 
three outer rows of scales obtusely keeled. 1 Anteriorly, mid-dorsal scales about half 
as wide as posteriorly. Scale rows 21-19-17-15, the reduction from 21 to 19 taking 
place somewhere posterior to 70th ventral plate counting forward from anal Ven- 
trals 152. Anal entire. Caudals 49, divided Snout to vent approximately 435 mm. 
Tail 75 mm. 

Color uniform green above; yellowish white below. Each scale of first row with 
light center, the resulting stnpe extending from neck, where it is somewhat widened, 
to vent. On tail, it is present laterally on subcaudals, but soon disappears. The 
yellowish white color of belly is present on upper hp to horizontal level of lower 
margin of eye No postocular stnpe. Tip of tad pale reddish. 

The hemipems of the other type is very long and slender, entirely devoid of spines, 
extending to 21st caudal plate, forked opposite 5-6th plate. Finely calyculate from 
tip of organ nearly to point of forking. Lips of sulcus prominent throughout. 

The following specimens were examined m the British Museum: 

(Type) o'; China; ventralslfifi; caudals 62; scales 23-21-15 

9, d"; Hongkong; ventrals 163, 159; caudals 53, 69; Beales 21-21-15, 
23-21-15 

2d'; Formosa; ventrals 154, 149; caudals 65, 62; scales 21-21-15, 23-21-15 
d 1 ; Darjeeling, Bengal; ventrals 164; caudals 64; scales 21-21-15 
9 ; Dibrugarh, Assam; ventrals 168; caudals 56; scales 23-21-15 
9; Mogok, Upper Burma; ventrals 161; caudals 53; scales 23-21-17 
d 1 ; Tounggyi, S. Shan States, Burma; ventrals 165; caudals 65; scales 
21-21-15 

9 ; Moulmein, Lower Burma; ventrals 167; caudals 55; scales 21-21-15 
29; Siam; ventrals 164, 158; caudals 57, 40(+?); scales 20-21-15, 
21-21-15 

d”; Kontum, Annam; ventrals 166; caudals 72; scales 21-21 -15 
<?; Sumatra; ventrals 162; caudals 73; scales 21-21-15 

3 9, 3d"; Java; ventrals 159, 165, 170, 161, 165, 164; caudals 60, 54, 62, 73, 
71,75; scales 23-21-15, 21-21-15, 21-21-15, 21-21-16, 21-21- 
15, 21-21-14 

9, d”; Lombok; ventrals 162, 166; caudals 57, 74+ ; scales 21-21-15, 
21-21-16 

d 1 ; Sumba; ventrals 160; caudals 72; scales 20-21-15 
9; Flores; ventrals 164; caudals 57; scales 21-21-15 
d 1 ; Ombaya, Allor; ventrals 163; caudals 71; scales 21-21-15 
9; Timor; ventrals 164; caudals 58; scales 21-21-15 
2 9 ; Kupang, Timor; ventrals 166, 166; caudals 56, 57; scales 21-21-15, 
21-21-15 

*The bad condition of this snakepoeteriorly makes the determination of character as Trail aa 
the exact scale formula extremely difficult 
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Trimeresurus purpureomaculatus (Gray) 

Trtffonocephalus purpureomaculatus Ghat, 1834, ‘111. Ind. Zool.,’ I, PI. r.TTVT 
(type locality, Singapore). 

Laches is purpureomaculatus Boulengeb, 1896, ‘Cat. Snakes Brit. Mug * HI, 
p. 563 (part). 

The type may be described in more detail as follows: 

Adult Female. — British Museum Register No. 1.2 4.o; Singapore; Hardwicke, 
collector. 

Rostral a little less than twice as broad at base as at tip, much broader than high. 
Intemasals reduced, scarcely twice as large as adjacent head scales, barely elongate; 
separated by two scales, each about size of intemasals. Nasal not conBtncted in 
middle, undivided, not concave, almost completely united with first upper la-bml, 
there being no dividing suture in front and only the trace of one behind. Second upper 
labial high, fanning anterior border of pit. Upper part of second upper labial 
separated from nasal by one small scale on either side. Three scales on a line from 
eye to nasal, first largest, second smallest; anterior one forming upper edge of canthuB 
rostralis which is scarcely concave. One supraocular as long as vertical diameter of 
eye, the other extended forward and longer than this diameter; as broad as average 
anterior head scales; extending backward about to posterior margin of orbit. Toner 
margins of supraoculars unbroken by sutures and separated by sixteen head scales. 
Intemasals separated from supraoculars by six scales on one Bide and eight on the 
other, none of which differs markedly in size or shape from adjacent head scales. 
Upper head scales small, granular, uniform m size. The center of line connecting 
anterior extremities of supraoculars is separated from scales between intemasals by 
eight scales. Three postoculars on one side, one on the other; suboculars separated 
from upper labials by three rows of scales on either side. Head scales, including 
temporals and those adjacent to upper labials, bluntly but distinctly keeled. Pupil 
vertical. Eye separated from labial border by twice its vertical diameter and from 
tip of snout by nearly three times its horizontal diameter. Upper labials 11—11. 
Lower labials 15-15, first pair in contact behind symphyBial. Chin shields regular, 
first pair greatly enlarged. Mid-dorsal scales twice as broad posteriorly as anteriorly. 
With the exception of outer row, scales are distinctly but obtusely keeled throughout, 
keel traversing entire length of scale except on sides of neck. Scales in twenty-seven 
rows, one head-length behind head, m nineteen just before vent, abnormal along most 
of body. 1 Ventrals 163. Anal entire. Caudals 59, divided. Snout to vent 818 mm. 
Tail 147 mm. 

Color uniform dark brown above and lighter brown beneath; lower part of first 
row of scales same color as belly, forming a faint lateral stripe which is Bet off from the 
belly by the darkened tips of the ventral plates. 

The type being a female, the following description of the hemipenis is baaed on a 
male from the type locality. Hemipenis very long and slender, entirely devoid of 
spines, extending to 20th sub caudal plate; forked opposite 3d plate; finely calcu- 
late from tip of organ nearly to point of forking. Laps of sulcus very prominent 
throughout and oalyculate. 

The squamation of another example from the type locality is described here be- 
«cause, as already stated, the type is abnormal. From a point one and one-half head- 

iSeepage 12 lor aoale formula of a normal individual. 
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lengths posterior to head, the complete formula is 27-29-27-25-23-21—19. The 
increase from 27 to 29 takes place approximately opposite 114th ventral plate counted 
forward from vent, and 29 rows are maintained until opposite 66th plate. Posterior 
to +.hin, reductions follow one another in rapid succession and the minimum count of 
19 is reached about opposite 18th plate from vent. 

The following specimens in the British Museum were examined: 

9,2 d”; Singapore; ventrals 165, 163, 163; caudals 64, 77, 76; scales 27-29- 
19, 27-25-19, 28-25-19 

Juv. 9 , juv. <? ; Straits of Johore, southern Malay Pen in sula; ventrals 166, 167; 

caudals 60, 73; scales 27 (about)-27-19, 27-26-19 
2 9 ; Pinang, Malay Peninsula; ventrals 165, 170; caudals 57, 63; 
scales 27-27-19 m both 

9 ; Puket, Peninsular Siam; ventrals 170; caudals 69; scales 
27-26-20 

9; Yumeekee, Mergui, Tenassenm; ventrals 171; caudals 68-+- j 
scales 26-25-17 

d"; Binding Ids., Malay Peninsula; ventrals 168; caudals 60+ ; 
scales 27-27-19 

<?; “India”; ventrals 161; caudals 74; scales 27-25-19 
CONCLUSIONS 

1. — The snakes commonly identified as Tnmeresturua gramineus represent several 
species, some of them not even closely allied. Two of them, T. stejnegeri and T. 
aJbolabris, have been clearly recognized as distinct forms by Mali, Stejneger, Schmidt, 
C. H. Pope, and others, while one, T. occidentalis, is described here as new, having 
never before been recognized m print as a valid form It is not even closely allied to 
any of the species treated in this paper. 

2. — In defining the species and groups of species of Trimeresurus, the hemipenis 
is of great importance. 

3. — After the hemipenis, the scutellation of the head is most important, while 
that of the body is of little significance. In the species considered m this paper, the 
following scale characters are most diagnostic- 
al. — Shape and size of internasals and presence or absence of scales between 

them. 

5). — Relation of first upper labial to nasal. 

c). — Presence or absence of scales between the upper part of the second upper 

labial and the nasal. 

In the past, sufficient weight has never been placed upon these primary characters. 

4. — Female T. gramineus and T. stejnegeri cannot be distinguished from each 
other with certainty, while mature males are recognized at once by the form of the 
hemipenis. Immature males generally may be separated by color characters. The 
meaning of this external similarity in two forms with radically different hemipenes is 
not understood but may be correlated with ecological adaptations. Therefore, field 
studies are much needed. 

5. — The value of the hemipenis in the classification of snakes ca.Ha for further 
investigation as it is by no means clearly understood. 
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THE SKULL AND MANDIBLE OF CONOHYUS , A PRIMITIVE 
SUID FROM THE SIWALIK BEDS OF INDIA 

By Edwin H. Colbert 
INTRODUCTION 

Conohyus, a genus proposed by Pilgrim in 1926, 1 is a suid of mid- 
Tertiary age, found in the Lower Siwalik beds of northern India. It is 
closely related to Hyotherium, the typical Miocene pig of Europe, from 
which genus it differs by certain aberrant specializations which will be 
described below. 

Hitherto our knowledge of Conohyus and Hyotherium has been 
based on dentitions and fragmentary skulls, and consequently it has 
been rather incomplete. A skull and a mandible of Conohyus , of which a 
detailed account will be given in this paper, as well as various dentitions 
— all collected by Mr. Barnum Brown in the Northern Punjab of India 
during the field season of 1922 — add greatly to our knowledge as to the 
cranial anatomy of the Miocene Suidae. 

The illustrations in this paper were made by Margaret Matthew. 

Tan Skull. — The skull and mandible here described have been identified as 
Conohyus sindiense (Lydekker). 

The skull, Amer. Mus. 19616, which was collected at a point stratigraphioally 
1600 feet above the level of Chinji Rest House, Punjab, and linearly one and one-half 
miles north of that location, was badly crushed and broken when found. The several 
fragments constituting it have been assembled to the best of our ability, and all in all 
they go to make up a reasonably complete specimen. This skull is of medium size, 
representing an animal somewhat comparable to the Babirussa pig in its proportions. 
It is, generally speaking, long and slender, and as might be expected of a Miocene 
suid, is distinguished by the small size of its brain case. 

When viewed from the tide, the skull is seen to have an essentially straight cranial 
profile, with but a slight dip or “stop” just above the orbit, a character typically 
suillme in its expression. The muzzle would seem to be relatively slender, much as in 
Palaeochoerus ,* with a slight preorbital depression immediately anterior to the orbit. 
The infraorbital foramen has its anterior opening above the anterior border of the 

iPd gnm Q- Jj. 1928. "Tlie FoeeQ Smdae of India.' Mom. QeoL Surv. Lad., PaL Ind., NJ3 , VdL 
8, No 4, pTl2 

*Far comparisons frith Palatochoerus . refe ratios is mode to the figureshy 5Uhd, M, H 1880. 
'Msmmifdree IcssQes do Saint Gerand le Pay,' Bib. do l'Eoole dee Hante s Etudes, See. dee ScL Nat* 
Toms 20, Art. 1, plates 4-10. 

Also see Pearson, H 8. 1927 'On the Skulls of Same Early Tertiary Suidae, eta ,’ Phil Trans. 
Roy. Boo. Land , Ber.B, Vot 215, p. 892. (Comment on FrihoTa figures.) 
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third premolar, a position similar to that in Palaeoehoems, and one especially typical 
of the more primitive Suidae. That Conohyus is a specialized form is especially well 
illustrated by the heavy development of the zygomatic arch In Palaeoehoems the 
arch is of normal size, relatively comparable to the arch m a female Sits , ori ginating 
above the third molar and being of fairly uniform height along the extent of its length, 
while in Conohyus, the zygomatic process of the maxilla has become greatly expanded, 
so that the lower border of the arch extends down below the occlusal line In con- 
junction with this expansion of the arch is its strong connection with the ascending 
portion of the maxilla The zygomatic process, instead of arising from an antero- 
poateriorly short pedicle, is joined to the side of the face by a lengthened junction, 
extending from above the mid-portion of the third molar to a point above the third 
premolar. This connection of the arch with the vertical portion of the maxilla takes 
the form of a ndge, merging above into the preorbital depression, and below into the 
lower border of the arch, and terminating abruptly m front as a knob-like protuber- 
ance. Smce the arch is extended downwardly, there is a long narrow pocket or furrow 
beneath this connection with the maxilla, which must have furnished room for a strong 
buccinator muscle. The lower border of the zygomatic arch reaches its lowest exten- 
sion opposite the pterygoids, and from thence rises rapidly to the level of the glenoid 
The orbit is relatively small, as in other pigs, and is but partially closed behind 
by the postorbital processes of the maxilla and of the frontal There is a small 
lacrymal bursa m the usual place, on the front border of the orbit 

The brain case, being small, becomes very narrow opposite the post-glenoid 
border, and this has necessitated the development of large sagittal and lambdoidal 
crests for the attachments of the temporal muscles. Such a character is typical of 
many primitive mammals, and m Conohyus is a direct inheritance from Palaeoehoems. 
The supraoccipital and the adjacent bones extend far back and overhang the condyles. 
The glenoids are fairly well raised above the occlusal line, being placed about as in 
the modem Sue It might be well to say, in passing, that this normal position of the 
glenoids la the factor causing the expanded zygomatic arch to extend below the 
occlusal line. In Phaeochoerus, for instance, the arch is deeply expanded, but due to 
the height of the glenoid the lower border of the arch is raised to quite a distance 
above the occlusal line. 

At this point we may consider briefly the question of preorbital and 
postorbital lengths. As was shown by Osborn 1 and Gregory, the primi- 
tive penssodactyls are characterized by the close equality between the 
length of the face m front of the anterior border of the orbit, and the 
length of the cranium behind that same point. From such primitive 
forms, various lines of evolution followed separate trends, m some of 
which, such as the horses, the face increased greatly in length, while in 
others, like the titanotheres, it became extremely short. Turnin g now 
to the Suidae, we see that the primitive members of the family are marked 
by the approximate equality of preorbital and postorbital lengths, while 
among the advanced forms the tendency is for the face to become in- 


'Osborn, H. P. 1926. ‘The Titanotheres of A ncient Wyoming, Dakota ami Nebraska.’ 
Geo] Sure , Monograph 55. Pt. 2, pp 820-884 (With the cooperation oIWK. Gregory.) 


U. S. 
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creasingly long. Thus, in the skull of Palaeochoerus (as measured from 
Filhol’s figure) the preorbital length is to the postorbital length as 110 
is to 100, a fact that argues strongly m favor of the consideration that 
Palaeochoerus is dose to the ancestor of all of the Suidae. Conohyus 
shows a slight advance in the increase of facial length as compared to 
cranial length, the ratio here being about 133 to 100. In the later suids 
the increase becomes greatly accentuated, reaching a ratio of 220 to 100 
in the modem Sus. Phacochoems, a relatively recent offshoot from the 
Sus line, is extremely specialized in that the face is four and a half times 
as long as the postorbital length. 

These figures are inserted to show that Conohyus is but little ad- 
vanced beyond the primitive Palaeochoerus type as to the ratio between 
facial and postorbital lengths. Thus it becomes apparent that most of 
the specializations of the suid skull which are closely associated with the 
lengthening of the face, have occurred in post-Miocene time. 

The striking feature of the skull, as seen from the top, is the con- 
stricted brain case, which in Conohyus seems to show little if any advance 
in relative size over the brain case of Palaeochoerus. As a corollary to 
the unexpanded cranium, the zygomatic arches at their posterior limits 
stand out prominently from the skull, and from their posterior borders 
the occiput extends far back, being constricted at its proximal boundary, 
and flaring somewhat at the lambdoidal rarest. 

The palate is largely destroyed, being preserved only along the 
lingual edges of the cheek teeth. Suffice it to say that the posterior 
narial opening is just behind a line joining the posterior edges of the 
talons of the third molars. The pterygoids would seem to be moderately 
heavy, as would be necessary for the attachment of strong pterygoid 
muscles. 

The bamcranium is only partially preserved, but enough remains to 
give us a glimpse of certain of the anatomical features. As was pointed 
out above, the malars project widely at their posterior borders. This is 
an attribute of the wide glenoids, which indicate a mandibular attach- 
ment of considerable strength. In shape, the glenoids are like those of 
Palaeochoerus , with low borders along their sides, and with but slightly 
elevated postglenoid borders. The feeble development of the post- 
glenoid border is a suid character, correlated with a rather free move- 
ment of the lower jaw during mastication. The bulla shows a precocious 
development towards the form typical of recent suids. It is very long 
and narrow (due to crushing the true width cannot be exactly 
determined) and it projects down to a distance almost equal to its 
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length. This is a shape intermediate between the primitive bulla, which 
would be small and more or less globular, and that of the modem suids, 
in which the bulla is considerably deeper th an it is long. The posterior 
half of the inner side of the bulla is jomed to the basiocoipital, and from 
this latter element a peculiar protuberance projects down on the inner 
side of the bulla. This connection between the bulla and the basioccipita! 
causes the foramen lacerum medius to be quite separate from the foramen 
lacerum postenus. As in the modem suids, the foramen lacerum medius 
is confluent with the foramen ovale. The external auditory meatus is 
enclosed within a long tube, which runs along the back side of the glenoid, 
and its opening is directed backward and upward. 

The paroccipita! process is closely appressed to the posterior edge of 
the bulla, and naturally the stylomastoid foramen occupies a position 
intermediate between these structures Only the proximal ends of the 
paroccipital processes are preserved, but it ib presumed that they are 
relatively long, as is usual among the Suidae. Filhol has shown mod- 
erately long paroccipitals on Palaeochoerus, and naturally in connection 
with rather strong pterygoids, serving for the attachment of heavy 
internal pterygoid muscles, it would be expected that m the genus under 
discussion the paroccipitals would be well developed, in order to afford 
attachments for strong digastric muscles. Thus Conohyus shows its 
typically smlline affinities m the apparent strength of its masticatory 
muscles. 

The Mandible. — The mandible, Amor. Mus. 10739, comes from the lower por- 
tion of the middle Siwalik beds, at a location four and one-half miles west of Haanot, 
northern Punjab Although coming from an horizon somewhat above that of the skull, 
the jaw is nevertheless of the same species, and so nearly identical are the lower molars, 
as compared to the corresponding teeth in the skull, that the two specimens, for the 
sake of comparative study, may be considered together The mandible is relatively 
heavy, with a deep ramus, and with a broad ascending ramus and a fairly wide 
condyle. The symphysis is very strong and short, and it indicates a wide spread of 
the rami at the condyles The anterior opening of the mental foramen is situated 
below the anterior border of the second premolar. 

Dentition. — The teeth of Conohyus aindnense have been described by Lydekker 1 
and Pilgrim, 2 so it seems unnecessary to go into great detail on this subject. The speci- 
mens in the American Museum collection do, however, give a few additional points 
which were not seen m the original and more fragmentary material. 

As has been demonstrated by Pilgrim, 1926, the genus Conohyus is 
distinguished by the enlargement of its second and third premolars, 

iLydekker, R 1884 'Siwalik and Narbada Bunodont Suina.’ Pal Indica. X, VoL 3, Pt 2, d 95, 
plate 12, fifB. 5-10. 

^Pilgrim, Q E 1926 ‘The FonQ Suidae of India 1 Mem Geol 8urv lad*. Pal I hd 1 ^ NS. 
VoL 8, No 4, p. 12, Plate 2, fig* 1-6. 
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this being a specialized character setting the Indian form apart from the 
typical European Miocene Hyotherium The material at hand bears out 
the validity of Pilgrim’s interpretation. In the upper dentition the teeth 
are all set closely together, there being but a slight diastema between the 
first and second premolars and another very short gap in front of the 
c anin e. The canine turns strongly outward. In both upper and lower 
jaws the incisors are crowded and immediately precede the canines, 
showing that there was no lengthening of the snout as in later pigs. 

The first and second premolars above and below are very narrow 
teeth, each consisting of a central cusp, with a ridge running anteriorly 
and another posteriorly from it. The teeth posterior to the second pre- 
molars are as Pilgrim described them. His description may be summed 
up as follows. The third upper premolar consists of a large cone with a 
well developed but low cusp on the postero-intemal comer of the tooth, 
and an anterior cusp. The fourth premolar is considerably wider than 
it is long, and when worn the outer and inner portions of the tooth be- 
come confluent. In the lower jaw the third and fourth premolars are 
single cones, the latter with an elevated posterior ridge. The first and 
second upper molars are four-cusped, with slight anterior and posterior 
cingula, while the third molar has in addition to the four cusps, a short 
talon, separated from the body of the tooth by a single median cusp. 
The first two lower molars are quadncuspid, and the last molar has, in 
addition to the talonid, two median conules. 


Table or Measurements 


Skull 


Length, occ cond. to tip of premaxilla 


(approximate) 

277 mm. 

Width, at glenoids 

123 

Preorbital length 

164 

Postorbital length (to condyles) 

123 

Ratio Preorbital : Postorbital :: 133 *. 100 


Vertical diameter of orbit 

37 

Width across occ. condyles 

40 

Over all length (back of occxput-premaxiUa) 

317 

Mandible 


Length, condyle to anterior border of first 


premolar 

182 mm. 

Depth of ramus below first molar 

45 

Height of condyle above occlusal line 

54 



AM 19739 
AM 193 86 



Fig. 4 . — Conohyua rindimse (Lydetker). Amer. Mua No. 19730. Mandible, 
with the third and fourth premolars and the first molar drawn in from Amer. Mus. No. 
19386. Crown view above, and side view below. One-half natural size. 
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Upper Dentition, Axner. Mus 19616 

Anteroposterior Transverse 


I s estimated from alveolus 


10 mm. 

6 mm. 

j8 tf it it 


7 

4 

Q it tt it 


17 

13 

P 1 


13 

6 

P* 


17 

7 

P* 


16 

16.3 

P* 


11.5 

17.6 

M J 


12.8 

16.5 

M 2 


18 

18 

M* 


20 

17 

Premolar length 

60 mm. 



Molar length 

52 



Ratio 115 : 100 




Lower Dentition, Amer. Mus. 19739 




Anteroposterior 

Transverse 

C 


15 Turn. 

7 5 mm. 

Pi 


11 

4 

Ps 


17 

7.5 

Pg (From A M. 19386) 


18 

14 

P4 


16 

15 

Mi 


14 

11.7 

M, 


18 

15 

M, 


26 

14.7 

Length of premolar series 

65 mm. 



Length of molar series 

58 




Ratio 112 : 100 
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BRAINCASTS OF PHENACODUS, NOTOSTYLOPS, AND 
RHYPHODON 1 

By George Gaylord Simpson 

The brain is the moat important single m ammalian organ, and 
knowledge of any extinct group must be considered very inadequate until 
it includes some data on the endocranial anatomy. The mterest and 
value of endocranial casts are generally recognized, but their study and 
description have perforce been rather unsystematic and have not often 
been correlated with the general course of morphological and phylogenetic 
investigations. Fossil bramcasts are relatively rare and must inevitably 
be even less common than good skulls and incomparably more rare than 
good dentitions The recent comprehensive and invaluable review by 
Edrnger (1929) serves not only as a basis for continuing and systematiz- 
ing research on braincasts but also as an indication of the more serious 
gaps in present knowledge. 

One of the most important of these gaps concerns the native 
South American ungulates In spite of voluminous osteological and 
dental studies by Ameghino, Scott, Sinclair, and many others, almost 
nothing has been known of the brain in these groups. Gervais (1872) 
gave a cursory description and one figure each of the braincasts of two 
Pleistocene genera, Typotherium and Toxodon, and I (1932) have briefly 
discussed very poor natural casts of the Eocene Notostylops and Old- 
fieldthomasia Nothing has been published on braincasts of other 
groups; in particular, nothing has been known in this respect of any 
member of the abundant and important Order Litoptema 

It is now possible to describe and illustrate good bramcasts of typical 
members of four major groups of South American ungulates. The Noto- 
stylopidae, commonly referred to the Entelonychia but not typical of 
that suborder, are represented by Notostylopx, the horaalodontotheres, 
or typical entelonychians, by Rhyphodon , the Typotheria by Hegeto- 
thenum and Protypotherium , and the litoptema by Proterothcrium. The 
specimens of the first two genera were collected by the Scarritt Pata- 
gonian Expedition. Those of the last three were collected by Bamum 
Brown in 1899 and were described in the Princeton reports, but brain- 

>Publicationa of the Soamtt Patagonian Expedition, No 13 
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cast 4 * were not previously made and are now prepared and studied as 
part of the research program of the Scamtt Expedition. 

In the present paper the braincasts of Notostylops and Rhyphodon 
will be described, and as a basis for the study of ungulate braincasts m 
general, the already fairly well known cast of Phenaeodus is redescribed 
and more thoroughly illustrated In a second paper, to follow imme- 
diately, the other South American braincasts are described and the 
general results given. 

It is assumed that the usual conventions of bramcast description 
are accepted. A paleontological bramcast, of course, is not a cast of the 
brain but a mold of the endocranial cavity In some points it closely 
approximates the brain but m others may differ widely. The degree and 
nature of this relationship are generally understood and need not be 
discussed here. Edrnger has admirably summed them up in her 
comprehensive work 

The casts described in this and the following paper are all artificial, 
and except for that of Phenaeodus, made for Cope fifty years ago, were 
skilfully prepared by Otto Falkenbach. Flexible glue molds were taken 
from the cleaned cranial cavities, and these were reproduced in plaster 
for study and preservation. The drawings are by Mildred Clemans. 
These are diagrammatic to the extent that one side has been used to 
supplement the other and that artifacts or postmortem injuries are 
ignored so far as safely possible. Such semidiagrammatic drawings more 
dearly and accurately represent the original structure than would purely 
objective reproductions of the casts with all their inevitable accidental 
imperfections 


Phenaeodus 

The braincast of Phenaeodus is of exceptional importance because 
of its generalized ungulate character. More nearly than any other yet 
known, it seems to represent the ancestral condition for ungulates in 
general, as is attested not only by its own structure but also by the 
broadly proto-ungulate character of the dental and osteological anatomy 
of this genus. Although in general archetypal, Phenaeodus is not, of 
course, really and literally an ancestral ungulate, and the braincast, as 
well as other features, shows some diagnostic characters of a natural 
group Condylarthra. These are in part due to the relatively late reten- 
tion of primitive characters, but in part, and to an extent difficult to 
define at present, they are more particular and characteristic. 

The cast here described is an artificial cast of Phenaeodus primaevus, 
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Amer. Mus. No 4369, and the identical specimen has already been 
described and figured by Cope (1884), Edinger (1929) and Tilney (1931). 
In spite of this extensive previous work, the cast is still capable of yield- 
ing new facts, especially as full advantage has not previously been taken 
of the possibility of comparing the cast with the skull from which it came. 
It may als o be useful to gather together all the available data on this 
crucial form. Cope’s description was somewhat cursory and he left 
many essential features unidentified. Miss Edinger based her work on 
Cope, nevertheless making some new observations, but falling slightly 
into error through lack of the original specimen. Tilney was concerned 
chiefly with the broader features of the cast and did not consider all its 
details. 

Dorsally the cast is very clearly divisible into its three main parts, 
olfactory bulbs, cerebral hemispheres, and cerebellum, which are arranged 
serially. The ratio of their lengths is about 2:4:3. The total length 
(excluding the medulla) is about 70 mm., and the length of the skull was 
about 237 mm., giving an index 1 of 30. Flexure is very slight: a line 
continuing the central axis of the medulla oblongata would emerge at the 
dorsal surface only at the anterior end of the cerebral hemispheres, and 
one continuing the lower contour of the medulla would emerge at the 
anterior tips of the olfactory bulbs. Except, probably, for part of the 
midbrain, none of the dorsal surface has been covered by the expanding 
neopallium. 

The rhinencephalon is very strongly developed, both in bulk and in 
area constituting well over half of the forebrain. The olfactory bulbs are 
large and well separated from each other by a median anterior notch. 
They are divergent, thickened at the anterior end, slightly compressed 
dorsoventrally, and attached to the cerebrum by short heavy peduncles. 
As noted by Tilney, obliquely transverse crests on the dorsal surfaces 
mark the limits of the fibers of the olfactory nerves. Flattened surfaces 
facing antero-ventro-laterally lay against the cribriform plate. Ventrally 
a deep triangular fossa, open anteriorly but sharply bounded posteriorly, 
separates opposite peduncles and the anterior halves of the olfactory 
tubercles. The latter are distinctly visible as a pair of rather gentle, 
nearly circular swellings. 

The pyriform lobes are even larger than the olfactory bulbs and are 
visible in dorsal view at the posterolateral parts of the cerebrum, where 
they form the greatest transverse expansion of the brain. 


*Bran length X100 
Skull length 
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Even the neo pallium is distinctly narrower anteriorly than pos- 
teriorly, but less so than the cerebrum as a whole, due to the strong pos- 
terolateral extension of the pyriform lobes. The longitudinal scissure is of 
remarkable depth and breadth, without distinct signs of tho vasc ular 
sinus, giving so peculiar an aspect that I suspect it of being in part 
artificial. 1 

Cope described four convolutions, or gyri, of the cerebrum, stating 
(1884, p. 441) that “there are three on each side above the sylvian con- 
volution [sulcus?], and a fourth extends from the sylvian upwards and 
posteriorly below the posterior part of the third or external convolution 
. . . the internal and external convolutions unite anteriorly, passing 
round the extremity of the median convolution.” Tilney (1931, pp. 
455-458) sees doubtful evidence of a single secondary sulcus, the sulcus 
lateralis, and tentatively considers the hemispheres to have a lateral [or 
marginal], a supra-sylvian, and an ectosylvian convolution. The inter- 
pretation must be in part subjective, for the surface is vaguely irregular 
without a definite, indubitable pattern. The presence of a sulcus lateralis 
may be taken as highly probable, and of another sulcus, perhaps a 
suprasylvian, as possible. The fourth convolution of Cope seems to he 
below the rhinal fissure as tentatively recognized by Tilney and by 
me, and is probably only accidentally (and certainly only very vaguely) 
separable from the pyriform lobe. 

The rhinal fissure seems fairly well defined on the right side, but is 
very doubtfully recognizable on the left. The fossa sylvii forms a 
distinct emargination, anterior to the middle of the hemispheres, but is 
not definitely bounded. It does not appear to be continued into a sulcus. 

The fossa hypophyseos was not marked, there being in this region 
only a broad and gentle convexity. Edinger was misled by the shading 
of Cope’s figure and identified as the hypophysis a light median spot 
which, in fact, represents not a projection on the cast but a sharp depres- 
sion posterior to the hypophysis, that is, the depression caused by the 
posterior dinoid processes. 

Cope noted the probability that the corpora quadrigemina were 
exposed in the prominent space between the cerebrum and cerebellum, 
but as is almost always true of braincasts, they have left no impression 
on the bone. 

The large cerebellum has well distinguished vermis and hemi- 
spheres. The vermis is sharply divided into a large, oval, gently convex 


iThe corresponding bone surface is now visible only obscurely, ae it has been bo firmly included in 
the skull reconstruction that bramcaee oould not again be laid open without serious damag e. 
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anterior lobe and a sharp, conical posterior lobe. On the occipital face 
is at least one more vague transverse fissure or sulcus. The upper sur- 
face of each hemisphere is an irregular plate slopmg forward, and ending 
postenorly at a fairly sharp angulation between it and the occipital 
surface. Anterolaterally it is produced into a descending process, elon- 
gate anteropostenorly, lodged in the petrosal, nominally a flocculus. 1 
From the posteroexternal angle of the hemisphere another process 
descends steeply, inclined slightly backward, along the posterior edge of 
the petrosal fossa, ending at the posterior lacerate foramen. 

The pons is indicated by a gentle convexity beneath the anterior 
part of the cerebellum The medulla oblongata is nearly smooth and 
has no surface features of interest 

The nerve exits are all well shown either on the cast or on the 
original skull The area of origin of the olfactory fila has already been 
described The optic chiasma forms a small swelling on the midkne 
posterior to the olfactory tubercle. 

The two optic nerves have distinct but small exits about 4 mm. 
apart. Along the medial side of the basal aspect of each pyriform lobe, 
a large ridge, filling of a groove and canal, curves forward and slightly 
inward, ending m a free projection (filling of a foramen) at the anterior 
end of the lobe, separated by about 12 mm. from its opposite homologue. 
These are the courses of III, IV, Vi-*, and VI, leading to the anterior 
lacerate foramen. On the posterior ventral surface of each pyriform 
lobe, external to the beginning of the large passage just mentioned, is a 
much smaller, circular, nearly vertical stalk, representing V 8 . The 
internal auditory meatus (VII and VIII) does not show on the cast, 
but can be recognized m the skull, m the midst of the petrosal (petrosal 
fossa of the cast) beneath the anterior part of the flocculus. The pos- 
terior lacerate foramen (IX, X, XI, and vessels) is large and at the 
postero-inferior angle of the cerebellum. The condylar foramen (XII), 
not visible on the cast but dear on the skull, is single and lies at about the 
middle of the medulla slightly ventral to its most lateral part. 

There are only two pairs of impressions definitely and exdusively 
of vascular origin. On the ventral surface near the junction of fore- and 
hindbrains, or ventrolaterally between the petrosal fossa and the pyri- 
form lobe, on each side, a large canal begins and curves inward and 
forward to merge with the convexity of the infundibular region. These 

l As in moat br aincaats, the surface detail Is insufficiently impressed on the bone for determination of 
the precise min o r structure and convolutions, and hence the exact ho mologies must remain doubtful. 
It is necesmry to use a somewhat more vague and general nomenclature that now applied to the 
detaOs of recent cerebeua. This part lodged In the pstmaal, fnr instance , hae usually b^ an may wall 
be called the "flocculus," although it is not strictly or exclusively a true flocculus in every case. 
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impressions doubtless represent the ento carotids and are large and promi- 
nent. Another and much sm aller vascular canal is indicated on the 
medulla, dorso-posterior to the exit of XII 1 . Those of the two sides are 
not quite symmetrical. 

In r&3um6, the outstanding features of this braineast are: 

1. Great length relative to width, the width being contained in the 
length (exclusive of the medulla) 1.57 times. 

2 Full dorsal exposure of olfactory lobes and cerebellum and 
probable partial exposure of corpora quadrigemina. 

3. Large relative size of olfactory bulbs and cerebellum, the dorsal 
lengths of the bulbs, cerebral hemispheres, and cerebellum being m 
about the ratio 2:4:3. 

4. Nearly serial arrangement of the principal parts. 

5. Relatively strong development of the whole rhinencephalon 
and small neopaUium 

6. Slightly gyrencephalic cerebrum. 

7 Cerebral hemispheres as a whole strongly pyriform or triangular 
in outline, with the greatest width posterior. 

The principal dimensions are: 


Length of skull (slightly restored) . . ... 

...ca.237 

nun. 

Total oblique dorsal length of braineast, including 



medulla oblongata. 

82.f 

mm. 

Length between verticals, exclusive of medulla. . . . 

70 

mm. 

Length of olfactory bulbs 

15 

mm. 

Width across olfactory bulbs . .... 

30 

mm. 

Length of cerebral hemispheres 

30 

mm. 

Width across cerebral hemispheres (pyriform lobes) 

.. . 44.1 

mm 

Length of cerebellum (vermis). ... 

. ... 24 

mm 

Width of cerebellum (floccuh) 

36.1 

) mm. 

Minimum width of medulla. . 

19 

mm. 


Notostylops 

I have elsewhere (Simpson 1932) described a partial natural brain- 
cast of Notostylops. The natural cast (Museo Nacional, Buenos Aires, 
No. 10506) had the cerebellum very poorly preserved and did not reveal 
the ventral surface or any nerve exits, and the present specimen is there- 
fore much more satisfactory, although also imperfect m some details. 
The two specimens differ somewhat, most obviously in the greater 
post-cerebral length of the present cast. In this respect I believe it to 

1 Cope (1884, p 487) wsa doubtless referring to this 'when he said, “the F condjfaidsum enter* the 
foramen "i.pinr' at die wifcMl* of it* H*, is . . ” This is not the anterior ooadylar- 

foramen, nyp rMgfnwM.1 nftTittl which doea not show on the oast (although well preserved on the afcnll) 
and hae not previously been identified. 
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be more primitive and perhaps more typical of the whole genus, although 
perhaps a little exaggerated. The causes of this disagreement are 
probably four-fold: (1) the species are different, the present cast being 
from a species evidently more primitive in characters other than the 
braincast, (2) the individuals are of different ages, the Buenos Aires 
specimen older at time of death, (3) the preservation and mode of prepara- 
tion is different and both are somewhat crushed, in different ways, and 
(4) m details such as size and clarity of vascular impressions, etc., there 
was doubtless large individual variation 

This specimen is an artificial endocranial cast of a skull of Noto- 
slylops , Amer. Mus. No. 28614, found by me in Gaflad6n Vaca, Chubut, 
Argentina. It is somewhat crushed dorso-ventrally, most of the left 
side is lacking, and it was not possible to free the olfactory bulbs, which 
were very difficult to reach with tools and were filled with barite crystals. 
Yet all the essential characters posterior to the olfactory bulbs are well 
shown. 

The estimated total length of the skull is 115 mm., and of the brain, 
exclusive of medulla, 55 mm., giving an mdex of 48. Even apart from 
the influence of brain structure, this larger mdex does not necessarily 
indicate a larger effective brain capacity than m Phenacodus. Phena- 
codus primaevus is twice as large in linear dimensions, and larger animals 
have relatively smaller brains, other things being equal, and it also has 
an elongate snout, tending to give low index, while that of Notostylops 
is abbreviated, tending to give a high mdex. The effective brain size, if a 
name may be applied to a factor so elusive and so impossible to separate 
from other and even more important factors of brain development, was 
probably about the same m the two animals. 

The serial arrangement is about as in Phenacodus and the flexure is, 
if anything, slightly less. Olfactory bulbs and cerebellum are as fully 
exposed, and the midbrain apparently even more so. The ratio of ol- 
factory bulbs, cerebrum, and cerebellum was about 2:4:2, the difference 
from the 2:4:3 of Phenacodus being due to the large dorsal gap between 
cerebrum and cerebellum, part of which doubtless belongs to the cere- 
bellum although not mcluded in its measurement. 

The rhinencephalon is very strongly developed, as in Phenacodus. 
In the Buenos Aires specimen, and also in this as far as can be judged 
from the skull, the olfactory bulbs are comparable to Phenacodus in 
bulk, but longer, narrower, less divergent, and with more slender 
peduncles. The olfactory tubercles are relatively even larger and more 
definite than in Phenacodus. The pynform lobes are equally large and 
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prominent, but this is due rather to their expansion vertically and pos- 
teriorly than to their dorsal exposure, or lateral expansion, for in dorsal 
view they are more limited than in Phenacodus , and chiefly postero- 
lateral and posterior rather than definitely lateral to the neopallium 
The neop allium is even more distinctly triangular than m Phena- 
codus, with the anterior end much narrower than the posterior. The 
longitudinal scissure is well defined, but not so abnormally developed as 
in Phenacodus, and a vague trace of the venous sinus, at its posterior 
division point, is visible. The nearly straight and horizontal rhinal fissure 
is distinctly recognizable The region of the fossa sylvii is a large 
ventrolateral depression, and from it a broad, short fissure extends 
upward and backward. Still more posteriorly, on the posterior part of 
the neopallium, is a broad and vague depression or sulcus apparently 
running forward and inward to or toward the upper end of the fissura 
sylvii, but the details are not impressed on the bone with sufficient 
definition to determine their exact relationships. On the present speci- 
men there is very vaguely visible but on the Buenos Aires specimen quite 
distinctly developed, a simple, sagittal sulcus lateralis The neopallium 
thus has two longitudinal dorsal gyn, marginal and suprasylvian, and 
distinct frontal and temporal lobes, the latter larger. 

In the Buenos Aires specimen a large blood-vessel follows approxi- 
mately the course of the rhinal fissure. What may be the homologous 
vessel m this specimen seems to be faintly indicated at the posterolateral 
comer of the cerebrum, immediately below the rhinal fissure. A small 
vessel ascends the anterior surface of the temporal lobe, just behind the 
fissura sylvii. 

A round median swelling on the ventral surface, between and slightly 
posterior to the pyriform lobes, indicates the fossa hypophyseos, which 
is considerably more definite than in Phenacodus 

Laterally the flocculi and pyriform lobes are only about 2 mm. 
apart, but dorsally, between the anterior end of the vermis and a line 
tangent to the posterior ends of the temporal lobes, about 6 5 mm. 
intervenes between cerebrum and cerebellum. In this space is a broad, 
roughly rectangular, almost flat, depressed area. Here the midbrain 
must have been exposed, and the corpora quadngemina were probably 
clearly visible in the dorsal view of the original brain, but they have left 
no impression on the bones. Probably part of the cerebellum underlay 
this area also, but in this specimen, not yet fully adult, it had not yet 
modeled the overlying bone. 

The cerebellum is clearly divided into a large vermis and relatively 
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very small hemispheres. The vermis is divided by two real but in- 
definite transverse sulci into three lobes These are probably the true 
anterior, median (simplex), and posterior (posteromedian) lobes and 
their divisions the fissura prima and fissura secunda, but this is not 
absolutely certain, as these primary cerebellar fissures are not invariably 
more prominent than secondary sulci. The antenor lobe is evenly 
convex and nearly circular in section. The median lobe is also feature- 
less (in the cast), confined to the dorsal surface, and is transverse, about 
half as long as the antenor lobe The postenor lobe has about the same 
length as the antenor, but is less even, with vague traces of transverse 
sulci, and lies almost entirely on the more vertical occipital exposure of 
the cerebellum. 

The cerebellar hemispheres are very vaguely divided into antenor 
and postenor moieties on the dorsal and occipital surfaces. Below the 
antenor part and extending still farther forward is the strongly developed 
“flocculus,” elongated anteropostenorly. From the postenor lobe of the 
cerebellar hemisphere, a sharp crest runs downward and backward, 
bounding the postenor end of the petrosal fossa. 

The region of the pons is peculiarly marked by two well defined 
longitudinal ridges 

The nerve exits are all well shown The optic chiasma and optic 
canals occupy the same positions as m Phenacodus and the strong canal 
for III, IV, V1-2, and VI, leading to the anterior lacerate foramen, is also 
very similar although relatively slightly closer to the midline. V 8 
also has the same position and relationships as in Phenacodus. The 
large internal auditory meatus (VII, VIII) is ventral to and in part 
slightly postenor to the flocculus, near the center of the well defined 
penotic fossa. Postenor and slightly ventral to it, at the lower end of 
the post-penotic crest from the cerebellar hemisphere, is the relatively 
small postenor lacerate foramen (IX, X, XI), quite as in Phenacodus; 
XII also is as in Phenacodus, except that it has a second smaller and 
more dorsal root 

In or near the fossa sylvii there appears to be a small vascular fora- 
men, not very clearly or certainly shown because of slight breakage in 
this region. The strong entocarotid vessels seen m Phenacodus are here 
absent, doubtless displaced by the development of the bullae. There is a 
pair of small vascular foramina in the basioccipital near the midline, 
slightly anterior to the level of the posterior lacerate foramen. 

The most prominent vascular opening is directed backward from 
the posteroexternal angle of the cerebrum, just below the rhinal fissure. 
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I was at first inclined to consider this an artifact, but its presence and 
clearly natural character in the Santa Cruz typotheres (see below) con- 
firms its reality as an original endocramal feature. From it comes the 
great blood sinus so prominent near or on the rhinal fissure m the Buenos 
Aires specimen and also present, but less obvious, on the present cast. 
This prominent venous foramen apparently communicates with the 
epitympanic sinus, the postglenoid foramen, or both. Its relationships 
may be cleared up more fully by a detailed study of early notoungulate 
skull structure now in progress It seems to be an important and un- 
usual character. 

Despite the inevitable differences of preservation, the brains of 
Phenacodus and of Notostylops are seen to be remarkably similar. The 
general proportions, degree of development, and many details are closely 
comparable and the differences are mostly minor and not greater than 
may commonly be seen between the braincasts of members of a single 
family. While the skull of Notostylops, and its teeth, have been rather 
strongly modified, the brain is conservative and clearly has progressed 
hardly at all beyond the primitive ungulate type, apparently also re- 
taining evidence of some special affinity with Phenacodus , or with the 
Condylarthra in general. 

Among the numerous details m which Notostylops differs from 
Phenacodus, the following seem to be the most definite and important: 

1. Braincast slightly longer in proportion to its width. 

2. Olfactory bulbs of different shape (see above). 

3. Pyriform lobes extending somewhat more posteriorly and less 

laterally. 

4. NeopaUium more triangular in outline. 

5. Gyri probably developed in much the same pattern and to 

about the same degree, but some difference in detail not 
excluded by the known material. 

6. Fossa hypophyseos relatively deeper and more distinct. 

7. Cerebellum shorter relative to cerebrum 

8. Pons underlam by two longitudinal ndges (vessels?). 

9. Hypoglossal canal double (at internal end). 

10. Course of entocarotid different. 

11. Large vascular opening at posterolateral angle of cerebrum 

Several of these characters, perhaps most of them, are due to or 

related to relatively superficial habitus changes, shape of skull, develop- 
ment of bullae, etc., rather than to any more deep-seated or phyletio 
distinction. 
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The principal dimensions are: 

Length of skull (estimated, rostrum imperfect) .... ca. 115 mm 
Length of bramcast exclusive of medulla (estimated, olfactory 

bulbs absent) ca. 55 mm. 

Length of olfactory bulbs (estimated 1 ) ca. 12 mm. 

Length of cerebral hemispheres 23 mm . 

Width across cerebral hemispheres (pyriform lobes). 30 mm. 

Length of cerebellum (vermis) . 13 mm 

Width of cerebellum (flocculi) 23 mm. 


Rhyphodon 

The little-known genus Rhyphodon Both (with its equally neglected 
synonyms Pehuema and Setebos) is represented by fairly good skulls 
and dentitions in the La Plata collection, but has been described only in 
the briefest fashion, and only the upper dentition (“ Pehuema wehrlii ”) 
has been figured. It is a homalodontothere, probably not directly 
ancestral to Homalodontotherium but a member of the same family. 
Its brain may be considered representative of the early true entdony- 
chians (m the most limited sense). 

The present bramcast is from a partial skull, Amer. Mus. No. 29414, 
found by C. S. Williams in the Astraponotus Beds near the Cerro del 
Humo, north of the Cuenca de Sarmiento, Chubut, Argentina. I be- 
lieve this to be the type locality of Rhyphodon lankesten and its synonyms. 
Roth labeled them as from the Cretaceous of Lago Musters, but for 
reasons too lengthy to detail here, it seems almost certain that they are 
really from the Astraponotus Beds (Eocene or possibly early Oligocene) 
of the Cerro del Humo. This skull has the complete cranium, also much 
of the right frontal, nasal, and premaxilla, and a fragment of the maxilla, 
without any teeth. Identification is not certain, but it is surely a very 
dose relative of Rhyphodon and probaby belongs to that genus, perhaps 
to its type species, R. lankesten. The bone is very brittle and chalky 
and the cranium somewhat broken and eroded, but most of the essen- 
tial characters of the bramcast are determinable by comparing the two 
sides and the skull. The cast is artificial, taken by sawing the cranium 
on the midline m a vertical sagittal plane. 

The total length of the skull (slightly crushed and tip of pr em a xi l la 
missing) was about 230 mm., and of the brain, exdusive of the medulla, 
about 85. The index is thus 37. Allowing for the large size (tending to 
give a small index) and the short rostrum (tending to give a large index), 

iThis cannot bo far from the oorrsot measure, ss both anterior sod posterior boundaries are visible 
in the skull, although the distance between them oannot be measured directly or exactly, and the ratio 
is about asin the Buenos Aires specimen 
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and for the general proportions of the brain itself, this probably indicates 
an effective brain size not significantly different from Notostylops (48, 
made large by small size and short rostrum) or Phenacodus (30, made 
small by large size and long rostrum), so far as such a necessarily very 
rough estimate can be made. 

The arrangement seems to be about as serial as m Phenacodus or 
Notostylops , and the flexure about as m the latter, except that the ol- 
factory bulbs are bent downward (they are overlain by large frontal 
sinuses absent m the other genera here described). The ratio olfactory 
bulbs: cerebrum: cerebellum is roughly 3:8-6, rather closely paralleling 
Phenacodus or Notostylops , but with relatively somewhat smaller ol- 
factory bulbs The maximum cortical width is contained almost exactly 
twice in the length, making the brain as a whole relatively more elongate 
than m Phenacodus and less than in Notostylops The most unusual 
feature of the general proportions is that the cerebellum is almost as 
wide as the cerebrum. 

The olfactory bulbs, fully exposed and large although relatively 
smaller than m Notostylops , are of almost equal width, length, and depth. 
They are completely separated by a deep narrow fissure, which does not, 
however, split the strong peduncles. The olfactory tubercles, while 
visible, are not prominent and are more poorly defined than m Noto- 
stylops The pyriform lobes are about as prominent a s in Phenacodus or 
Notostylops , or possibly slightly weaker relatively, and are visible in 
dorsal view, extending laterally to the neopallium as in Phenacodus 
rather than posteriorly as in Notostylops. 

The neopallium, while longer and narrower than m Phenacodus , 
has the less strongly triangular outline of that genus, the anterior and 
posterior widths being less disparate than m Notostylops. The rhinal 
fissure is nearly straight, continuous, and horizontal. The fossa sylvn 
is placed as in Notostylops. Imperfections of the bones make it impossible 
to say whether it is produced into a fissure, but if present this must have 
been shallow and short. The neopallium is almost perfectly smooth, the 
only evidence of a sulcus bemg a short, straight, very shallow and vague 
longitudinal depression 6 mm. above the rhinal fissure and about 15 mm. 
from the midline. If this is a sulcus, it seems to correspond more nearly 
with the (no minall y) suprasylvian sulcus of Notostylops. If this is true, 
its development without a sulcus lateralis is unusual, and if it is the sulcus 
lateralis, its very lateral position is even more extraordinary. The re- 
gion of the hypophysis is imperfect, but it is evident that the fossa 
hypophyseos was even smaller and shallower than in Phenacodus. 
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There is a depressed dorsal area between cerebrum and cerebellum, 
and the midbram may have been exposed, but if so, the exposure was 
small. 

The whole cerebellar region is very vague and lacks definite char- 
acter; this is m part due to the imperfection of the bone surface, but 
even where this is completely preserved the sculpture is slight and in- 
definite. The occipital exposure is strongly inclined forward and not 
distinctly differentiated from the dorsal exposure, as it is in Phenacodus, 
Notoetylops , or indeed most other mammals. Near the junction of these 
two planes, a division into a large vermis and smaller hemispheres is 
vaguely seen, but otherwise these surfaces lack definite characters. In 
lateral view there is a very marked difference from Phenacodus, Noto - 
stylops, and most other primitive ungulates m that there is a lobe of the 
cerebellum lodged in a fossa of the petrosal posterior and slightly ventral 
to the internal auditory meatus but very little or probably none dorsal 
or dorsoanterior to the meatus in the region of the flocculus. I am 
unable to homologize or interpret this condition, but it seems to be 
indicated by unbroken bone surface in the skull. As in Phenacodus and, 
less markedly, Notostylops, another descending lobe or fissure filling 
curves to the foramen lacerum posterius around the posterior margin of 
the petrosal fossa. 

The cranial exits are remarkable. There is no definite indication of 
the optic chiasma, and no trace of an optic canal or foramen can be seen. 
The optic nerves must have left the brain in a common tunnel with the 
other nerves destined for the orbit, III, IV, Vi, and VI. But in Pleuro- 
stylodon , a more primitive relative of Rhyphodon from the Notoslylops 
Beds, there is a separate optic foramen. The condition in Homalodon- 
totherium and other later entelonychians is unknown to me. 

The paired projections leading to the anterior lacerate foramina 
are of enormous size. They carried a complex of nerves, certainly III, 
IV, Vi. and VI and almost surely also II and V 2 . Their compound 
nature is indicated by a longitudinal groove on the ventral face of each. 
The stalks representing the median and posterior lacerate foramina are 
larger on the cast than they would be had not the tympanic bulla been 
destroyed and a large postmortem gap created between the periotic 
and the basioccipital-basisphenoid. V* clearly passed out through the 
gap now confluent with the median lacerate foramen, but doubtless had 
a more, exclusive exit when the bone was complete. As usual, IX, X, 
and XI undoubtedly left through the posterior lacerate foramen. The 
internal auditory meatus, VII and VUE, is at a relatively hi gh position, 
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more on the lateral than on the ventral surface of the cast; XII is large 
and is immediately posterior to the posterior lacerate foramen. 

In the region of the fossa sylvu on the left side is a heavy stalk, 
representing a skull canal which branches in the bone and appears 
externally as two foramina, a smaller one immediately above the 
anterior lacerate foramen and a larger dorso-postero-extemal to this. 
On the nght side there are similar foramina on the external surface of 
the skull, but the canal fillings have separate origins on the cast. This 
asymmetry may be, but does not seem to be, due to breaking away of 
the common part of the canal on the right side. Attempts were made to 
homologize these with nerve exits, and particularly to homologlze the 
smaller foramen with the optic foramen, but the point of origin on the cast, 
the course and branching of the canal, and the position of the external 
foramina would all be so anomalous for cranial nerves that this hypothesis 
is hardly tenable. These unexpected and pro mine nt canals are more 
probably of vascular origin. This is also supported by the presence of 
similar but variable openings in this region in Pleurostylodon and some 
other early entelonychians, even more difficult to interpret as anything 
but vascular. The possible (but uncertain) occurrence of a very much 
smaller single opening in the same region in Notostylops suggests correla- 
tion with this condition, but on such poor data as to be only a suggestion. 
In any case the difference between the two is very marked. The promi- 
nent posterolateral vascular passage from the cerebral chamber in 
Notostylops (and some typotheres) is absent in Rhyphodon. 

By classifications currently accepted, Notostylops and Rhyphodon 
belong to the same suborder, Entelonychia, while Hegetothenum and 
Protypotherium belong to a different suborder, Typotheria. The brain- 
casts do not support this arrangement. Whether other and possibly 
more important characters do make this classification acceptable may be 
discussed elsewhere, and it suffices here to record that the typothere 
braincasts examined are more specialized (as they are younger) but 
seem to agree basically with Notostylops , while the braincast of Rhy- 
phodon is equally unspecialized but seems to differ significantly from 
that of Notostylops 

Among the differences from Notostylops are : 

1. Olfactory bulbs relatively smaller. 

2. Olfactory bulbs bent downward. 

3. Cerebellum relatively larger and width nearly equal to length. 

4. Olfactory tubercles less distinct. 

5. Pyriform lobes expanded laterally, not posteriorly. 
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6. Less disparity between anterior and posterior widths of neo- 

pallium. 

7. Cerebral hemispheres possibly less and differently convoluted. 

8. Flocculus not lodged m petrosal, but a petrosal lobe present 

posterior to the internal auditory meatus. 

9. No separate optic canal, and common canal for III, IV, etc., 

of enormous size. 

10. Large double or branching canal to the outside of the skull 

in the region of the fossa sylvn. 

11. No posterolateral cerebral venous canal 

This markedly different character, without departure from about 
the same primitive developmental level, was altogether unexpected. It 
will be important to have it confirmed or modified by other entelony- 
chian casts (not at present available to me), but that a decided difference 
does exist seems to be established. 


Some of the dimensions follow: 


Width of skull (partly estimated) 

ca 230 mm. 

Length of braincast (excluding medulla) 

86 Trim, 

Length of olfactory bulb . . 

14 mm. 

Width across olfactory bulbs 

28 mm. 

Length of cerebral hemispheres 

41 mm. 

Width across pyriform lobes . 

43 mm 

Length of cerebellum ... 

30 mm. 

Width of cerebellum (exclusive of expansion at posterior 


lacerate foramen). 

30 mm. 


Due to crushing and some vagueness of boundaries, none of these 
figures is exact. 


Abbreviations on Text Figures 
II — Optic nerves (filling of optic canal) 

[II], III, IV, Vx- 2 , VI — The common canal of these cranial nerves, and filling of the 
anterior lacerate foramen. 

Vs — Mandibular nerve (filling of foramen ovale). 

IX, X, XI — Point of exit of these nerves (filling of foramen lacerum 
postenus). 

XII — Point of exit of this nerve (filling of hypoglossal nanal or 
condylar foramen). 

C C. — Carotid canal. 

C L. — Cerebellar lobule lodged m petrosal posterior to internal 
auditory meatus. 

F L. — “Flocculus,” or cerebellar lobule in petrosal anterior to internal 
auditory meatus 

F.L.M. — Foramen lacerum marinim. 
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F.L.P. — Foramen lacerum posterius. 

F.R. — Rhinal fissure. 

F.S — Fossa sylvii. 

H. — Filling of foam hypophyseos. 

I.A.M. — Internal auditory meatus (nerves VII and VIII). 

L.C. — Surface applied to lamina cnbrosa. 

O.B — Olfactory bulb. 

O. T. — Olfactory tubercle 

P. F. — Petrosal fossa (of cast, not a fossa m the petrosal). 

P.L. — Pyriform lobe 

S L. — Lateral sulcus. 

S S.S. — Suprasylvian sulcus. 

V. — Minor vascular foramina. 

V.S A. — Anterior foramina, probably vascular. 

V.S.P — Posterior venous passage from cerebral fossa. 
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A NEW CROCODILIAN FROM THE NOTOSTYLOPS BEDS OF 

PATAGONIA. 1 

By George Gaylord Simpson 

The Scamtt Patagonian Expedition found remains of crocodiles, 
for the most part fragmentary, at a number of localities and horizons 
in Patagonia. Much of this material has not yet been prepared and its 
final publication must be long deferred, but there is already available a 
good, identifiable specimen from the Notostylops Beds which is of such 
interest that a preliminary discussion of it is here presented. This form, 
representing a new genus and species, is of unusual importance not only 
in itself and as a member of an extraordinarily rich and varied fauna, 
but also in its bearing on important problems of phytogeny, of paleogeog- 
raphy and faunal origin, and of correlation. 

DESCRIPTION 
Eocaiman, new genus 

Type. — Eocaiman cavemensis, new species. 

Distribution. — Notostylops Beds of Patagonia. 

Diagnosis. — A true crocodilid or alligatorid with broad snout an d alli gatoroid 
bite. Pre- and inter-orbital crests as in JacarL Orbits large and dose together. 
Anterior processes of palatines extending well in advance of posterior palatal vacuities 
and irregularly quadrate, as in Caiman but less elongate. Posterior palatal vacuities 
relatively wide and short, irregularly oval, the pterygoids forming the whole posterior 
border. Pterygoids short, and internal wires nearer their anterior than their posterior 
edges, relatively far forward. lower jaw shallow but stout, with pronounced undula- 
tion of dental border. Svmphysifl extending about to fifth or sixth tooth, very shallow 
and wide Splcnial nearly reaching but not entering into symphysis. About four- 
teen maxillary and ninoteon or possibly twenty dentary teeth. Fourth (?) maxillary 
and fourth and thirteenth dentary teeth much enlarged, the two latter each received 
m prominent pits in the palate. Posterior teeth pointed and crested, but with 
relatively depressed and blunt crowns. 

Eocaiman cavemensis , 2 new species 

Type. — Amer. Mus. No. 3158. Most of the front parts of skull and jaws. 
Found by G. G. Simpson and J. Hem&ndez. 


1 Publipationa of the Staintt Patagonian Expedition, No 14 

<Tho typo wan found m a cave, in a block fallen from the ceiling 
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Hobizon and Locauty — Notostylops Beds, south of Lago Colhu6-HuapI, 
Chubut, Argentum 

Diagnosis — Sole known species of the genus, as defined above and described 
below 




Fig. 1. Eocaiman cavemensts, new genus and species. 

Type, Ajner Mu* No 3158 Part of Skull A, dorsal, view B, palatal view Two-thirda natural 
sue Draws by John Germans 

The general contour of the preserved parts is much as m the living 
yacar6s. The orbits, not completely preserved, were cleaalv very large 
and unusually long, with the base of the poRtorbital bar about 35 mm. 
posterior to the anterior orbital rim This length is also correlated with 
relatively long and slender anterior or suborbital portion of the jugal. 
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The tip of the snout, with the external naxes and the greater part of the 
premaxillae, is missing, and the remainder of the face is so much cracked 
that no details of interest are observed except that there was probably 
an antorbital ridge and that there is surely a strong semicircular crest 
between the anterior ends of the orbits as in JacarL 

On the palate, the premaxillo-maxillary suture is nearly transverse 
in the middle portion, but was doubtless more obhque m the missing 




Fig 2 Eocatman auxrnenw, new genus and species 

Type, Amer Mub No JITS Louu jaw A, bupcrioi mow. B, left lateral view Two-thirds 
natural use Dinwn by John Gfina&nu 


outer parts. The palatine processes of the maxillae are marked by a very 
deep and prominent rugose pit internal to the fifth to eighth maxillary 
teeth. The anterior processes of the palatines are irregularly quadrate 
and extend about 20 mm. beyond the most posterior part of the palato- 
maxillary suture and about 12 or 13 mm. beyond the anterior end of the 
posterior palatal vacuities. The latter are about 22 mm. in width and 
39 mm, in length and are almost of regular oval contour except for a 
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projection of the nm at the maxiUo-ectopterygoid suture. At the pos- 
terior rim, in contrast to yacar^s and many other recent crocodilians, the 
ectopterygoid and palatine are widely separated, so that this nm is formed 
almost exclusively by the pterygoid The distance from the external nm 
to the tooth row is unusually great. The internal nanal aperture was more 
antenor than in modem crocodilians, being closer to the palatal vacuity 
than to the postenor edge of the pterygoid plates. There were postero- 
lateral crests on the pterygoid at the nanal runs 

The lower jaw is remarkably shallow, but stout transversely. The 
antenor end is broken, so that it is impossible to ascertain whether it 
had a median projection or point, but it very possibly did, as the first 
tooth seems to have been large. The symphysis, extending to about the 
fifth or sixth tooth, is very wide, flat, and shallow. As shown by its 
sutures, the splemal nearly reached the symphysis but was not mvolved 
in it, much as in Jacari, and the arrangement of the other elements, so 
far as preserved, is likewise almost exactly as m Jacari . The external 
foramen is rather large, moderately elongate, with the surangular form- 
ing about the posterior third of its upper nm. The dental border rises 
at the fourth and thirteenth teeth (perhaps also at the first) and postenor 
to the teeth and sinks between these points, giving it a markedly irregu- 
lar contour. Anterior to the thirteenth, the teeth are planted along the 
outer edge of the dental border and even point somewhat externally. 
The dental border postenor to the thirteenth tooth is depressed and 
widened, with the teeth near the midlme, and there is a tendency to 
form a small horizontal flange at the upper edge of the splemal intern a l 
to the posterior teeth. 

The prema x illa r y teeth are not known. There were probably 
fourteen maxillary teeth. In numbering them, the very probable assump- 
tion is made that there was one more tooth anterior to the thirteen of 
which crowns or alveoli are definitely visible The third is a large tooth, 
considerably larger t h a n the second, and the fourth is still larger, dis- 
tinctly the largest maxillary tooth. The crown of the third is high, 
somewhat recurved, and crested. The fifth and sixth teeth are progres- 
sively much smaller, the seventh about the size of the sixth, the eighth 
larger and the subsequent teeth of about the same size until the some- 
what smaller thirteenth and fourteenth. At least the ninth to thirteenth 
have low and bluntly pointed crowns, but laterally compressed and with 
distinct anteroposterior crests. 

There is definite evidence of seventeen lower teeth and it is prac- 
tically certain that broken bases of alveoli represent two more anterior 
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to these. Posterior to the definitely visible series is a depression pos- 
sibly representing another tooth, although this is very uncertain and 
improbable. There were nineteen or possibly twenty lower teeth The 
first was probably enlarged, but this is not wholly certain. The fourth is 
certainly enlarged and forms a “canine.” The fifth is abruptly smaller 
and they then decrease m size to the ninth or tenth, becoming tiny, 
pointed but almost spatulate teeth. The eleventh is slightly and the 
twelfth much larger, while the thirteenth is the largest tooth m the 
lower jaw (with the improbable exception of the first), apparently even 
larger than the fourth The fourteenth is abruptly amn.llp.r and the 
others still smaller and subequal, somewhat smaller and more depressed 
than the opposite teeth of the upper jaw. 

AFFINITIES 

A number of fossil crocodiles have been described from South 
America, but these are almost all of quite different ages from Eocaiman 
and either obviously distinct or so close to living forms as to require no 
special consideration here. 

In 1896, however, Smith Woodward described two crocodiles some- 
times considered as of early Tertiary age. These, Notosuchus and Cyno~ 
dontosuchus, were listed as from the “red sandstones of . . . NeuquSn.” 
The confusion often existing in early collections makes the age uncertain, 
but the bulk of the material so labeled is surely Cretaceous, and as 
these genera are themselves of Cretaceous, even early Cretaceous, 
affinities, the presumption is that they, too, are Mesozoic and not Cenozoic 
in age. Notosuchus was referred to the Gomopholidae. Ameghino 
(1906, pp. 93-94) reported that Notosuchus occurs m some abundance, 
although always isolated (fragmentary) in the Notostylops Beds and in 
the coastal deposits of the marine Salamanca Formation This was cited 
as another proof of the antiquity of the Notostylops Beds and their con- 
temporaneity with the Salamanca 

Eocaiman is apparently the common crocodile in the Notostylops 
Beds, and it was probably on fragments of it that Ameghino based his 
assertion that Notosuchus occurs there It is therefore necessary to 
compare the two. Fragments could readily be confused, but the good 
material now available shows that they are very distinct and cannot even 
have been at all closely related. Among the many differences of Eocai- 
man from Notosuchus are the following: 

No antorbital vacuity. 

Lower jaw more elongate and shallow. 

Spleniale excluded from symphysis. 
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Lateral vacuity of mandible smaller and less elongate. 

Teeth much more numerous (about twice as many), and differently developed. 

Nares (probably both external and internal) more typically crocodilid in structure. 

These and many minor differences in the rather few known 
comparable characters show that the genera are profoundly distinct and 
have nothing to do with each other, probably not even belonging to the 
same broad family. 

Ameghino’s objective evidence for the occurrence of Notoauchua in 
the Salamanca Formation and in the Notoatylops Beds consists chiefly 
of the specimens figured by him in 1906, Fig. 21. He did not give their 
stratigraphic or geographic origin, but the specimens are preserved in 
the Museo National. The originals of Fig. 21c, d, e, m, n, o, and u, 
together with an unfigured fragment, are catalogued as No. 10881 and 
have Ameghino’s label “Pico Salamanca Salamanquense.” They are 
therefore from the Salamanca Formation. Although really unidentifi- 
able, there would be nothing remarkable m their belonging to Notosuchus 
as they are from well down in the Cretaceous. The original of Fig. 21a 
and b is No. 10885 and has conflicting labels. One, not clearly legible, 
appears to say “Rio Chico — en ti bajo al oeste [possibly another 
illegible word follows] — form, [formacifin?] Notostylops. Cocodrilo 
[?],” and the other says “Notoauchus terreatns Pico Salamanca.” This 
single tooth may or may not be from the Notoatylops Beds, and in any 
event is not identifiable. It might belong to Eocaiman, and there is no 
good reason for referring it to Notosuchus or for considering it the same as 
the Salamanca crocodile. 

Comparison with Cynodontosuchus is unnecessary, as that is obviously 
a long-snouted crocodiloid form very unlike Eocaiman. 

Among South American crocodiles, none of the known fossils is as 
close to Eocaiman as are the living Jacari and Caiman. 

In North America, the late Cretaceous (Hell Creek) Brachy- 
champsa resembles Eocaiman in general form, but the tooth differentia- 
tion and some osteological features oppose close relationship. Compar- 
able parts are too few for certainty, but it is conceivable that Brachy- 
champaa and Eocaiman , while very distinct genera, did have a common 
ancestry. 

Comparison with AUognathosuchus of the North American Paleo- 
cene and Eocene 1 is of unusual interest. The two are manifestly closely 
related. The general shape and proportions are similar. The palato- 

l And possibly Oligoeene, but, aa noted by its author, Allognathoiuehus nggn Patterson, 1031, Is 

* typical member of the genua, and I suspect that it is closer to “ Croeoddua” prenasalu Loomis, 
which Mook (1982) now refers to Alligator 
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maxillary and premaxillo-maxillary sutures are nearly the same as far as 
visible. The posterior palatal vacuities are similarly bounded. The 
posterior nares occupy about the same position. The symphysis of the 
mandible is similarly wide and depressed. The peculiar wavy contour 
of the dental border is almost the same in both, and the shallow, thic k 
dentaries are similar. In both, but, like some other resemblances, in 
unequal degree, the dental border is flattened and widened and a flange 
tends to develop internal to the posterior teeth Except for the anterior 
end of the splemal, the shape and arrangement of the known mandibular 
elements are almost the same. The number of teeth is the same or very 
nearly so, and their differentiation and relative sizes are almost identical 
in the two genera 

The differences, while of generic value, are not profound. In Eocai- 
man the symphysis was probably slightly shallower and wider. The thick- 
ness of the dentary and the development of a dental shelf are not quite 
so pronounced; the spleninl does not distinctly enter the symphysis; 
the lateral vacuity is relatively slightly larger and more elongate. The 
posterior palatal vacuities are larger. The antenor ends of the jugal, 
and probably some other skull elements, are more slender; m fact, the 
construction throughout is somewhat lighter and less massive, doubtless 
an adaptive feature of no great significance. The posterior teeth, while 
rather blunt, fall considerably short of the extreme specialization of 
A llognathosuchus in this respect 

In the development of the posterior teeth and the probably cor- 
related lighter construction of skull and jaws, Alligator prenasahs is 
closer to Eocaiman than is Allognathosuchus. Yet this Oligocene North 
American species retains the splenial symphysis and some other minor 
characters of Allognathosuchus already lost or modified in Eocaiman 
It does not have the pre- and interorbital ndges already present in 
Eocaiman. In many respects, Alligator prenasalis, which is a very early 
and primitive Alligator unli ke A. mississipjnensis m many important 
characters, is more like Allognathosuchus , Eocaiman , and Caiman or 
Jacart than are the living alligators. But it does appear to be advancing 
toward typical Alligator, and these resemblances are doubtless due to its 
being less removed from the point of separation of these related phyla. 

Caimanoidea Mehl, 1916, was considered by its author to be espe- 
cially, but collaterally, related to Caiman. Reconsideration with the 
much better data of several sorts now available suggests that Caimanoi- 
dea is not particularly related to Caiman but is nearer the Alligator 
phylum. Details of structure are not very clearly known, but particu- 
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larly in its less developed and somewhat different dental differentiation, 
it is even farther from Eocaiman than is its contemporary Alligator 
prenasalis. 1 

Among living forms, Eocaiman surely most resembles Jacark, and 
Caiman , or Caiman sensu lato. In some respects, such as the slope of 
the palato-maxillary suture, it is more CaimanAike; m others, such as 
the less elongate snout and pro min ent mterorbital crest, more JacarS- 
like. In still others, apparently primitive, such as the large participa- 
tion of the pterygoid m the nm of the posterior palatal vacuity or the 
more anterior position of the internal nares, it differs from both. In the 
known parts there seems no thing to exclude Eocaiman from the ancestry 
of both Jacari and Carman.* 

CONCLUSIONS 

1. Eocaiman cavemensis is a new and distinctive alligatoroid form 
from the Notostylops Beds, probably Eocene, of Patagonia. 

2. It is apparently the common crocodile of those beds, and is 
surely very distinct from Notomchus Contrary to Ameghino, there is no 
evidence that Notosuchus occurs in the Notostylops Beds. *To that 
extent, his belief in the antiquity of that formation is thus still further 
weakened 

3. So far as may be judged on still too scanty evidence, Eocaiman 
is of early Tertiary, probably Eocene, aspect as regards evolutionary 
advance. 

4 Eocaiman seems to stand near the ancestry of Carman and 
Jacar6, suggesting that those genera have developed in South America 
during the Tertiary, and probably independent of other connections 
since early in or even before that period. 

6. Its further apparent relationship with AUognathosuchus and 
with other North American early Tertiary forms strongly suggests that 
these North and South American alligatoroid genera are a distinctive 
group of common geographic and zoologic origin 

>1 formerly (1930) suggested that Caimanoidea, while not a direct ancestor, was nearer to AUyjator 
than to Caiman and was also nearer the alligator main line than was AUognaOiosuchue. Patterson (1931) 
somewhat misunderstood me in believing that I did not regard AUognaUumuhut aa closely related to 
Alligator — the intention was only to Bhow it as lea cloee than Caimanoidea I agree with him in suppos- 
ing AMognalhorachua a fair structural ancestor of AUlffaior, especially if Allognathoeuchue riggti belongs 
in that genus, which is, however, rather questionable. But the typical species of Attognaihosuchua were 
surely aberrant in dentition and accompanying spedaluations. The better knowledge since given by 
Moot (1932) of Alligator prmatdUs, aa old aa Caimanoidea or f AUognathoauchae riggti, also altera the 
conception of these phylogenetic d e t ails In any event, all these forms represent more or la— div er s e 
but closely related branches of a distinctive alligatoroid group 

*One possible distinction is that in thB living forma it is normally the twelfth and in Boeaiman the 
thirteenth lower tooth which is enlarged, but the exact number of teeth is variable, and alight 
transposition is not a real obstacle to cloae relationship. 
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6, This significantly adds to the evidence for a faunal and 
geographic connection between North and South America near or some- 
what before the beginning of the Tertiary. 
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SOME NEOTROPICAL ANTHIDIINAE* ANTHIDIUM, HETER- 
ANTHIDIUM, AND DIANTIIIDIUM 

By Herbert F. Schwarz 

The following report is based in part on specimens in the American 
Museum, in part on material kindly loaned by the British Museum and 
by the U. S. National Museum. 

Professor T. D. A. Cockerell’s aid was kindly given in connection 
with the interpretation of one of the species (see p. 20). 

Anthidium aztecum Ciesson 

One female (British Museum) collected at Tepetiapa, Guerrero, 
Mexico, at an elevation of 3000 feet, by H. H. Smith, in June. 

Anthidium chilense Spinola 

One female (National Museum) collected at Maipu, Chili, Feb. 2, 
1006 (F. V. Ibarro). 


Anthidium ohubuti Cockerell 

One female and one male (British Museum) and one female (Ameri- 
can Museum) collected at V. del Lago Xanco, Chubut, Patagonia. 

Anthidium deception Smith 

One male (British Museum) collected at Arequipa, Peru. 

Anthidium maculosum Cresson 
One female (British Museum) from Mexico. 

Anthidium porterae Cockerell 

One female (British Museum) and one female (American Museum) 
collected at Ventanas, Mexico, at an elevation of 2000 feet, by Forrer. 
(See key supplied in connection with Anthidium quetzalcoatti.) 

Anthidium 22-punctatum Friese 

One female (National Museum) collected at Guayaquil, Ecuador. 
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Anthidium quetzalcoatli, new species 

Female. — Head black with the following mac illations: mandibles on their ex* 
posed surface except for the multidentate black apical edge; two large subtriangular 
spots on the clypeus, each almost sub equal to the median triangle of black that 
separates them; the space between the clypeus and the inner orbit of the eyes to the 
level of the base of the antennae; a spot near the apex of the scape; two somewhat 
diamond-shaped stripes above the eyes with their pointed inner ends almost uniting 
The apex of the clypeus is for the most part narrowly black, shiny, not reflexed, 
virtually without irregularities in its contour, gradually and very shallowly emarginate 
along most of its extent, and flanked at each lateral extremity by a brownish semi- 
transparency. Except for this impunctate rim, the clypeus is rather coarsely puno* 
tured, with narrow, shiny interspaces between the punctures. The front, vertex, sides 
of face, and cheeks with a dense punctation that gives these areas a rather dull 
appearance. 

The thorax with a similarly dense punctation on the mesonotum, scutellum, and 
mesopleura. There are heavy, yellow, L-shaped stripes bordering the mesonotum, 
the shorter arm of the L being along the anterior margin. The axillae and scutellum 
with a very broad, posterior, yellow border that has a waistlike narrowing at the 
middle of the scutellum, the scutellum being rather strongly emarginate at this point. 
The propodeum rather dull, microscopically tessellate over its entire surface, with a 
superimposed basal band of punctures and a punctated area some distance to each 
side of the apical part of the enclosure 

The legs black but with a broad, yellow stnpe on the external surface of the front 
and middle tibiae that extends nearly from base to apex and a shorter and more 
attenuated stnpe on the basal half of the external surface of the bind tibiae. The 
densely pectinate calcaria ferruginous and semitransparent. 

The wings with the usual venation of Anthidium; hyaline, with a brown streak 
traversing the upper half of the marginal cell and extending into the apex of the median 
cell. The nervures deep brown to black 

The abdomen distinguished by a deep, constriction-like depression of the base of 
tergitea 2-5, in addition to the flat depression of the apical region of the tergitea 
beyond the yellow bands. The punctation in the basal region of each tergite sparser 
than in the equally broad apical region beyond the maculations, but even m this apical 
region there are interspaces between the sometimes rather chainlike groupings of 
punctures and the extreme apex of each tergite is smooth. The elevated region be- 
tween the base and apex, which is occupied by the bands, is for the most part rather 
sparsely punctured like the base of each tergite. The apex of tergite 6 with a tooth 
on each side, succeeded by other rather irregular and still smaller denticles that give 
the border a somewhat rough contour The band on tergite 1 is divided into four 
spots, — the outer ones very large, the inner ones smaller and rather cuneiform. The 
band on tergite 2 has a median interruption that is narrower than the space separating 
the inner maculations on tergite 1, the two halves of the band gradually narrowing to a 
point at t hei r inner extremities and being abruptly, narrowly but deeply emargina te 
above at the middle of each. The two halves of the bond on tergite 3 rather similar in 
shape to the maculations on tergite 2 but barely separated from each other and with 
the emargmations above lacking except for a slight sinuosity in the contour. The 
band on tergite 4 like that on tergite 3, but the two halves joined, with merely a 
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waistlike narrowing to indicate their semidetachment. The band on tergite 5 heavier 
but not so extensive, being flanked by black on each side, with a V-shaped, emargma- 
tion above at the middle and with each of its coalescing halves strongly convex above. 
On tergite 6 there is a large median maculation with inslopmg sides. 

The hair is for the most part silvery, although slightly ochraceous on the vertex 
and mesonotum. The hairs fringing the apex of the clypeus and the brushes on the 
under side of the baa tarsi are golden. The thick matting of hair on the outside of the 
basitarsi, the scalelike patches at the apex of the hind tibiae, and the dense ventral 
soopa are snow-white. 

The description is based on a single specimen, m the British Mu- 
seum, that was obtained at R. Papagaio, State of Guerrero, Mexico, by 
H. H. Smith. Comparatively few members of the genus Anthidium, 

а. str. } have been recorded from Mexico and Central America, for the 
majority of those described as Anthidium belong to other divisions of 
the Anthidiinae (see Cockerell, 1904, Annals and Mag. Nat. Hist., (7) 
XIV, p. 206). The following key to the females of Anthidium , a. str.> 
from Mexico and Central America, may serve to separate the recorded 
species (the female of Anthidium rodriguezi Cockerell is unknown). 

Key to Females 

1 — The front with sparse, irregularly grouped, dear punctures scattered over a very 
finely tessellated surface. Sidee of face immaculate but clypeus with two 
large yellow maculations. Tergites 1-6 of the abdomen each with four modu- 
lations of triangular or subtriangular shape 

maculoaum ( = maculatum Smith and americanum Eriese). 
The front very densely and rather coarsely punctured. 2. 

2. — Tergites 2-6 strongly depressed basally as though constricted, the maculations 
on these tergites occupying an elevated region between this basal oonstrio- 
tion and the flatly depressed apex The femora black. 8. 

Tergites 2-5 not strongly depressed basally. The middle region of each of these 
tergites not rising above the base and the apex At least the middle and hind 
femora red above apicolly for a variable extent, usually about two-thirds of 
their length .... .6. 

3 — The margin of the clypeus rather smooth, virtually without irregularities in its 

contour, Blightly emarginate, and not reflexed . quetzaicoatli, new species. 
The margin of the clypeus very uneven, with several toothlike swellings or 
prominences; somewhat reflexed ... 4. 

4 — Tergite 6 with two large spherical maculations porter ae. 1 

Tergite 6 with little or no maculation macutifrons ( *= cognatum Cresson). 

б. — A band, briefly interrupted medianly, stretching across the vertex. L-shaped 

maculations (sometimes interrupted) on the mesonotum. The bands on 
tergites 2-6 uninterrupted hallinani, new species. 

^Different as are partenu and maeuhfrom structurally in the male, the females are virtually identical 
structurally Differences m the maculations between porteraa and Atlantic seaboard njeounena of maeuli- 
front are largely bridged in Mexico and make Identification of Mexican specimens of the females of these 
two species when unaccompanied by the males rather difficult See Bohwara, 1928, Journal of N. Y. En- 
tomological Society, XXXVI, pp 369-372 
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A spot behind the s ummi t of each eye A faint stripe on each side of the mesono- 
tum above the tegulae The bands on at least tergites 2 and 3 interrupted. 

aztecum. 

Anthi dium halllnani, new species 

Male. — Black with yellow and a few rust-red maculationa. Head black with 
the following parts light yellow: mandibles except the three black teeth at the apex, 
of which the outermost and largest is suffused with red at its base; the clypeus, except 
for a broad triangle of black at the base and a narrow line of black or transparent red 
along the apex, which is straight, not excavated or depressed, along the middle; a 
maculation on each side of the face, filling the space between the clypeus and the eye 
and terminated at the level of the base of the antennae; a narrow line, very briefly 
interrupted in the middle, extending behind the ocelli from the summit of one of the 
compound eyes to the summit of the other; the scape except for a black, longitudinal 
line posteriorly (in one of the paratypes the yellow is suffused with ferruginous). 
The flagellum dark above, more or less ferruginous below, segments 3 and 4 being 
more extensively and conspicuously red than the other joints The punctation, 
concealed or almost concealed on the front by the heavy growth of pale hair, is fine 
and dense on the vertex, coarser and with interspaces on the clypeus. 

The mesonotum finely and densely punctate, the punctures on the scutellum 
barely if at all larger than those on the mesonotum, and the punctures on the meso- 
pleura only a little larger. The propodeum tessellate-punotate along its base and 
sides, merely tessellate m the lower half of the enclosure The tubercles with only a 
very feeble carina transversely across their summit, — in some instances even absent. 
The tegulae with rather fine but fairly dense punctures that are more distinct on the 
elevated middle portion than on the periphery The following parts are light lemon- 
yellow: an L-ehaped figure bordering each side of the mesonotum, the shorter arm 
of the L extending about one-third of the distance across the anterior margin of the 
mesonotum, the longer arm along the side of the mesonotum to connect with the 
broader band on the axillae and posterior nm of the scutellum, at the middle of 
which the band has a waisthke narrowing, the tubercles above and especially on their 
outer half, and sometimes the otherwise red tegulae m front (one of the paratypes) 
The summit of the tegulae a little darker red than the periphery 

The legs have the following red maculataons. the apical half of the front 
femora within anteriorly and the apex of the front femora briefly above, the front 
tibiae within anteriorly, the tarsal joints beyond the front basitarsus; the middle 
coxae and trochanters sometimes with faint traces of red, the middle fomora exten- 
sively red, especially the upper Burface of these femora, where the maculation spreads 
broadly from the apex almost to the base of the jomt, the middle tibiae wi thin an- 
teriorly, and the tarsal joints beyond the middle basitarsus; the hind coxae and 
trochanters sometimes with faint traces, the hind femora extensively red, especially on 
the upper surface of these femora, where, as in the middle femora, the maculation 
extends from the apex almost to the base of the jomt, the hind tibiae sometimes with a 
faint suffusion of red within posteriorly, especially at the base, the tarsal joints beyond 
the hind basitarsus. The legs have the following yellow maculations: stripes pos- 
teriorly on the front and middle femora extending from the apex two- thir ds or three- 
quarters of the way to the base; the outer surface of the front and middle tibiae except 
for a narrow nm of black postenorly; the outer surface of the hind tibiae except for a 
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broad area of black anteriorly and sometimes a narrow edging of black posteriorly; 
the calc ana; the basitarsi of all the legs on their outer surface The other parts are 
black, including the apical half of the tarsal claws 

Wings hyaline; nervures deep brown to blackish; a longitudinal streak (due to 
the density of the microscopic hairs) occupying the upper half of the marginal cell, 
and a much more vague and less pronounced deepening of tint at the apex of the 
m edian cell. Venation that of Anthidtum. 

Tergite 1 quodrunaculate, the outer maculations large and suboval, the inner 
ones relatively small and sublinear; the bands on tergites 2-5 unin terrupted but with 
a more or less waistlike contraction at their middle, that on tergite 2 being, in addition, 
slightly emargmate on each side below (and sometimes also on the corresponding 
point above) and those on tergites 4-5 and sometimes also that on tergite 3 being 
slightly emargmate on each side above Tergite 6 has a large median maculation that 
occupies a little more than a third of the width of the tergite; above, this maculation is 
more or less emargmate at the middle, and below it has a very obtuse, inverted 
V-shape, corresponding with the boundary of the raised portion of the tergite Tergite 
7 varying from mostly black with little rust-red to almost wholly rust-red. The basal 
concavity smooth except for usually a few punctures near the edge and separated 
from the dorsal port of the first segment by a canna. The tergites punctate-tesaellate, 
very densely and rather uniformly punctated in the region below each of the bands 
except for a very narrow, impunctate apical edging; m the region above the bands the 
punctation is sparser, especially so m the middle of this region, and the punctures are 
frequently of rather irregular size although on the w hole rather fine. In contrast, the 
dark sides of tergite 6 are, like most of tergite 7, coarsely and rugosely punctured 
The lateral teeth, one on each side of tergite 6, are straight and acute, and are variably 
black, red, or black with red tap The pygidium terminates in a stout, blunt, smooth, 
median spine that is rounded above toward its apex; to each side of thiB spme, and 
narrowly separated from it is a broad, short lobe, rounded on its outer side, and slightly 
rounded to angulate on its inner side, hut truncate on its apical edge These lateral 
lobes, although on a lower plane than the central spme, extend no farther rearward 
than the spme itself The last visible stennte ferruginous, with a strong, black-tipped 
spme at each of its lateral extremities, and an extensive, Bhghtly swollen, impunctate 
area m the middle 

The hairs for the most part silvery to white, as well as ochraceous to golden 
Silvery to white are the hairs of the clypeus and front, the dense lateral fringes of the 
scape, the hairs of the sides of the thorax, and those of the under surface of the thorax 
and of the venter, the hairs on the under side of the front femora, the fringes pos- 
teriorly on the front and middle tibiae and tarsi and anteriorly on the hind tibiae and 
hind basitarsi, the short, feathery hairs on the outer surface of the hmd tibiae, which 
are for the most part scattered but at the apex of the joint ore massed posteriorly in 
a dense, white patch The hairs on the red areas of the femora seem, according to the 
angle at which the insect is held, now red, now gray The hairs of the under side of 
the front tibiae are of a reddish gold, and golden, too, are the hairs of the under Bide 
of the tarsal joints. The hairs on the vertex and on the tergites are in the main ochra- 
ceous to golden and those on the mesonotum and scutellum are inclined also, although 
a little less emphatically, to assume on ochraceous hue. 

Length, 10 to 11 mm.; width of thorax, 4% to 4% mm ; length of forewing, 
including tegula, 8% to 8% mm. 
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FmcALS. — Simil ar to the male but with the following differences: mandibles 
multidantate as in other females of Anlhidium. The apical margin of the clypeua 
slightly upthrust and faintly emarginate along the middle with two blunt, low teeth 
on each side of this central, toothless area; this apical margin is for the most part 
hl ftplr and shiny The clypeua with the black basal triangle far more extensive, its 
apex attaining the apex of the clypeus and dividing the yellow maculation into two 
large, subtnangular spots. The yellow maculation on the front of the scape terminates 
before the base (in the female paratype confined to a spot at the apex). 

In the allotype the maculations of the thorax correspond with those of the male; 
in the f emale paratype the L-shaped bands are broken into a stripe along the side of 
the mesonotum and another independent stripe part way along the anterior border of 
the mesonotum. 

The yellow stripes posteriorly on the front and middle femora confined to the 
apical half of the joint. The yellow stripes on the external surface of the tibiae are 
terminated a short distance before the apex of the joint and are narrower than in the 
male. The basitarsi dark but completely concealed under a thick matting of snow- 
white hair that is in sharp contrast to the reddish golden brushes on the under Bide of 
the joint. Only the anterior fringe on the hind tibiae comparable with the fringe in 
the male, the posterior fringes on the fore and middle tibiae being inconspicuous. 

The inner elements of the band on tergite 1 completely, or nearly, united with the 
outer elements. Tergite 6 with an inconspicuous, blunt tooth on each side and with- 
out a depressed apical rim as in the male; the maculation on this tergite is centrally 
placed, slightly emarginate basally at its middle and convexly rounded to each side 
of this emargination, with its apex narrower than its base and straight, not obtusely 
Y-shaped as it is in the male. The ventral scopa is silvery white except for a few 
golden to brownish hairs toward the apex of the last visible stermte. 

Length, 0 mm ; width of thorax, 4 mm.; length of fore wing, including tegula, 
7% mm. 

The description is based on two males and one female collected by 
T. Hallman, Jan. 1, 1915, along the Culebra-Arrijan Trail, Canal Zone, 
on a single male collected by C. H. Curran, Feb. 4, 1929, at Corozal, 
Canal Zone, and on a single female obtained by Champion, at S. Geroni- 
mo, Guatemala. The holotype, allotype, and the two male paratypes 
are in the American Museum. The female paratype from Guatemala is 
in the British Museum. 

This species, in the female at least, is not very far separated from 
Cresson’s holotype of aztecum, the maculations of which are, however, 
more restricted (see key). In aztecum the region of the clypeus between 
the two lateral maculations is impunctate (punctate in hallinani) and 
the apical rim of the clypeus is truncate and toothless (slightly undulat- 
ing and with two blunt teeth on each side in hallinani). 

The contrast, however, is greater in the males The male allotype of 
A. aztecum. resembles structurally A . macuhfrons Smith (=A. cognatum 
Cresson) and is wholly different structurally from the male of hallinani. 
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Almost certa i n l y, I think, the male allotype of aztecum is incorrectly 
associated with the female holotype. I regard this allotype as a not 
very clearly separated variety of macuhfrons, a species which is repre- 
sented not only on the South Atlantic seaboard but in certain of our 
Western states and m Mexico (Schwarz, 1928, Journal of N. Y. Entom. 
Soc , XXXVI, pp. 369-372). 

Anthidium halhnani is similar to Anthidium sangumicaudum but is 
differentiated structurally m the male by the truncate apex of the lateral 
lobes of the pygidium and the absence of a small, downward-directed 
tooth at the apical extremity of the last visible stemite; and in the 
female by the presence of merely a small, blunt tooth on each side of 
tergite 6 in contrast to the sharp spine of sangumicaudum. In the male 
of halhnani the apical part of the femora (particularly so m the case of 
the third femora) is extensively red, whereas in the males of aanguini - 
caudum these red areas are replaced by black. The female of hallinani 
has, like its male, tricolored legs with black rather predominant over 
either red or yellow; in contrast, the female of sangumicaudum has legs 
that are almost wholly ferruginous variegated extensively with yellow. 
The male of halhnani has a sharply demarked, median maculation on 
tergite 6; the male of sangumicaudum a continuous band on this tergite. 
Tergite 6 of the female of haUinani is black with a large yellow macula- 
tion; in sangumicaudum females tergite 6 is almost wholly yellow. 

Some of the differences between the female of A. variegatvpes Cock- 
erell from Bolivia (1927, Proc. U. S. Nat. Mus., LXXI, Art. 12, pp. 1-2) 
and A. haUinani are as follows : 

Short lateral face marks, not reaching level of antennae. Margin of clypeus broadly 
yellow, semicircularly emargmate by black above. Short line at base of tibi®, 
supplemented on middle and hind pair by another line farther down. Middle 
femora red with two black stripes. Middle of scuteflum with shining surface 
showing between the punctures. Teguloe black, with two pale yellow spots. 
The band on tergite 2 medianly interrupted Tergite 6 with two large transverse 

patches. Venter of abdomen largely red variegatipes. 

Face marks reaching base of antennae. Clypeus bimaculate. The stripes on the tibiae 
running from the base nearly to the apex. Middle femora with basal one-third 
above and basal two-thirds below black, with apical two-thirds above and apical 
one-third below red, and with a yellow stripe posteriorly on the apical half. 
Middle of scutellum without a shining surface showing between the punctures. 
Tegulae red. Band on tergite 2, like those on 3-5, medianly uninterrupted. 
Tergite 6 with a large maculation that occupies most of the tergite. First stemite 
of abdomen with more or less red; remaining stemites largely or wholly black. 

halhnani. 


The male of variegatipes has not yet been recorded. 
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Arit.TiifUnm mtn gill n ica nrhim, new species 

M *t . hi — Black, with for the most part yellow, and some rust-red maculations. 
The head densely, finely, and rather evenly punctured, with a faint, median, longi- 
tudinal eanna down the basal half of the clypeus The apex of the clypeus straight, 
not emarginate or dimpled at the middle, with semitransparent, brownish border that 
is thick ene d at each lateral extremity. The mandibles tndentate, the outermost tooth 
longer but not broader t han the two inner ones. The following maoulations light 
lemon-yellow: mandibles except teeth and basal prominences, entire clypeus except 
narrow, hyaline, apical edge, the space between the clypeus and the inner orbitB of die 
eyes to the level of the base of the antennae, a narrow line above each of the eyes 
(more extensive in the paratype from Venezuela, the stripes almost uniting), the scape 
except for a black line] posteriorly, and a spot on the third joint of the antennae of the 
paratype The fourth and fifth joints of the antennae are red in front in the paratype. 

The mesonotum with dense, fine, almost granular punctation like that of the 
head; the mesopleura and scutellum with the punctures barely larger and almost as 
dense. The propodeum tessellate-punctate along its base and sides, merely tessellate 
in the apical half of the enclosure. The tegulae with small, dense punctures that are 
readily traceable on the reddish black to reddish middle, but are inconspicuous on the 
surrounding yellow. The tubercles erect and carinate along the top. The following 
maoulations light lemon-yellow: an L-shaped figure bordering each side of the 
mesonotum, the shorter arm of the L extending about one-third of the distance across 
the anterior margin of the mesonotum, the longer arm along the Bide of the mesonotum 
to connect with the continuous bond on the axillae and posterior rim of the scutellum, 
at the middle of which the band has a waistlike narrowing; the tubercles; the tegulae 
except for the center. 

The legs have the following yellow maoulations: a stripe on the apical half of the 
middle femora (and in the paratype also on the apical half of the front femora) ; the 
entire exterior surface of the front and middle tibiae; and the entire exterior surface of 
the hind tibiae except far a large, dark emargination anteriorly; the caloaria; all of 
the basitarsi (the remaining tarsal joints mostly reddish). 

Wings hyaline; nervuras deep brownish to blackish; a faint, longitudinal streak 
(due to the density of the microscopic hairs) occupying the upper half of the marginal 
cell, and a brownish stain briefly at the apex of die median cell. Venation that of 
Anthidium. 

Tergite 1 of the abdomen with a medianly divided yellow band the halves of 
which are in turn narrowly subdivided (doubtless in some cases entire except far a 
posterior emargination) ; tergite 2 similarly four-spotted but with the interruptions so 
narrow that the least spread of the maoulations would result in a complete band deeply 
but briefly emarginate on each side anteriorly, which is actually the case in the para- 
type; targites 3-6 with rather wide, entire bands that have a w aistlike contraction at 
the middle. In the type the bands on tergites 3-4 have at most a very gentle, scarcely 
noticeable, sinuous emargination above at each ride, while the paratype hm the band 
on tergite 3 emarginate deeply but briefly on each ride anteriorly. Tergite 7 trans- 
parent rust-red except for cloudiness near the base (in the paratype the mainly red 
pygidrum has faint yellow maculations on the lateral lobes and fragments of yellow 
maoulations here and there at the base); the last visible stemite also rust-red; the 
tips of the sharp, straight, lateral spines on tergite 6 also red and transparent. In the 
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paratype the area below the yellow band on tergite 0 is likewise rust-red. The ab- 
domen for the most part very finely punctured, the punctures being denser in the area 
below the yellow bands than in the area above the yellow bands on tergites 1-4, 
almost of equal density in these areas on tergite 5, and if anything rather denser 
basally than apically on tergite 6 (especially is this true of the type). A narrow 
edging along the apex of the runs of these tergites is impunctate. The punctures at 
the base of tergite 7 relatively coarse. The lateral lobes of tergite 7 extend only 
a little beyond the central Bpine, which is of evenly rounded contour above and 
slightly down-pointing, and are each much broader than the space that separates 
each of them from the central spine. They are not truncate along their lower edge 
but irregularly rounded to very obtusely angulate. The apical stemite has two 
intersecting oannae that form an irregular cross. At each of the lateral extremities 
of the transverse canna is an outward- to slightly down-pointing, strong tooth; a 
much smaller down-pointing tooth is at the apical extremity of the longitudinal 
carina, forming the tip of the broadly rounded apex of the last visible stemite. 

The hair for the most part silvery to white, being silvery on the clypeus, the front, 
the cheeks, the dense lateral fringes on the scape, the sides of the thorax, the thorax 
beneath and abdomen beneath The fringes posteriorly on the fore and middle tibiae 
and basitarsd and those anteriorly on the hind tibiae and basitarsi are almost white, 
and the matted, plumose hairs posteriorly along the apical half of the third tibiae are 
wholly so. Ochraceous to golden are the hams fringing the apex of the clypeus, those 
on the vertex, and those on the under side of the tarsal joints, as well as those on the 
tergites. The hairs of the mesonotum only slightly ochraceous, — probably a variable 
condition depending somewhat on whether the specimen is a freshly emerged one or 
not. 

Length, 11 mm.; width of thorax, 4 mm ; length of forewing, including tegula, 

mm. 

Female. — S imilar to the male but with the following differences: mandibles 
multidentate as in other females of Anihidium, 8 atr The apical margin of the 
clypeus slightly upthrust, and faintly emargmate along the middle, with two blunt, 
low teeth on each side of this central toothless area; this apical margin is black and 
shiny, not transparent. The clypeus not wholly maculated, but with a large triangle 
of black, dilated at the base, thrust downward toward the apex and, in the allotype at 
least, separating the yellow inoculation into two large yellow spots The scape of not 
so pure a yellow, tinctured with ferruginous and blackened briefly at its base and 
apex, and segments 4 and 5 of the antennae red below and to some extent also above. 

The tegulae red, maculated with yellow only anteriorly. 

Except for the partly black, partly red coxae (the anterior pair wholly black in the 
paratype), a black spot anteriorly near the apex of the hind tibiae, and black cloudiness 
here and there m the red areas, the legs are almost wholly ferruginous or rust-red 
variegated with yellow. The yellow areas include a stripe on the apical half of the 
under side of the front and middle femora, the entire external surface of the tibia 
except for a small, semitransparent, red spot at the apex of the fore and middle tibia 
a nd a more extensive area of red and black anteriorly on the apical two-thirds of the 
hind tibiae. 

Two large, posteriorly not emarginate, cuneiform maculations on tergite 1, that 
are pointed toward each other and only very briefly separated. Two similar but a 
little more attenuated stripes on tergite 2 that are almost united at the middle into a 
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continuous band. Tergites 3-5 banded as in the male exoept that the median, waist- 
like nar rowing is emphatic only on the band of tergite 3, and the bands are virtually 
entire laterally, not with a sinuous emarginataon above. Tergite 6 wholly yellow 
except for a small, faint, black spot on each side near the base and a darkened to red- 
dish, brief, apical rim. A red spot occurs on each side of tergite 1 just above the yellow 
maculations and extends over to stemite 1. The venter otherwise rather dark. On 
each side of tergite 6 there is a sharp, conspicuous tooth. 

The hair as described for the male except that instead of basitarsal fringes, all 
of the basitarsi of the female are covered concealmgly with exceedingly dense, snow- 
white hair that is in sharp contrast with the reddish golden to fox-red tarsal brushes, 
and except that thefnnges posteriorly on the front and middle tibiae are very much 
reduced. 

Length, 8 mm.; width of thorax, 3 % mm.; length of forewing, including tegula, 
7 % mm. 

The description of the male is based on a specimen (British Museum) 
that was donated by Dr. G. Salt. It was collected at Mamatoco, Santa 
Marta, Colombia, at an elevation of 500 feet, Feb. 18, 1927, by “M.A.C.” 
It was taken in copula with the allotype (likewise in the British Museum). 
A female paratype (American Museum) was collected at Bio Frio, 
Magdalena, Colombia, on Feb. 1, 1927, by Dr. G. Salt. A male paratype 
(U. S. National Museum) was collected at C. Bolivar, Venezuela, on 
Convolvulus, by M. A. Carriker. 

In some ways the Venezuelan specimen differs slightly from the 
specimens from Colombia but, m the absence of a series from Venezuela, 
it seems wiser not to give recognition to what may represent merely an 
individual variation. It is rather curious that, so far as I have been 
able to ascertain, there is only one other reference in the literature to a 
Venezuelan species, namely that described by Pdrez (1892, Annales de la 
Soci6t4 Entomologique de France, LXI, pp. 55-56) as Anthidium Buys- 
soni. The description suggests a Hypanthidium rather than an Anthi- 
dium, 8. str. 

Differences between Anthidium sanguimcaudum and Anthidium 
hallinani are discussed under the latter insect. Both of these species are 
characterized m both sexes by continuous bands on several of the 
abdominal tergites, — a form of inoculation more often associated with 
Hderanthidium than it is with Anthidium. 

Heteranthidium atoyacae, new species 

Female. — T he bead black with pale yellow maculations as follows: spot on 
each side of the elypeus, a supraclypeal triangle, lateral face marks (broad below, 
tapering above into a narrow rim along the irmar orbits and terminating at the level 
of the anterior ocellus), and a brief line on the outer side of eaoh eye its s ummit . 

The mandibles black, short and rather thick, apparently toothless along their apical 
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mar gin , with two carinae near the outer margin, of which the inner carina is the 
stronger and more continuous; the mandibles somewhat rugose on the broad surface 
inward of these ridges The clypeus rather coarsely punctured, somewhat shiny, 
its apical margin with a feeble tooth to each side of the very shallowly emargmate 
middle; the front and vertex much more delicately but very densely punctured, 
wholly opaque. The antennae very short, the flagellum only about twice as long 
as the scape, when the antennae are backward directed, their tip extends only 
just beyond the occiput. The hair silvery gray, rather evenly distributed, longest 
on the cheeks below. 

The thorax black with the following cream-colored maculations. a line on each 
side of the anterior border of the mesonotum, a line along each of the lateral harden 
of the mesonotum extending to the axillae, a spot on each of the axillae and two more 
or less disintegrated spots posteriorly on the scutellum, a suboval maculation on each 
me8opleuron just below the tubercles, and a small spot anteriorly on the tegulae 
supplemented by a still smaller, dull red spot laterally. The thorax as densely punc- 
tured as the front, but the punctures larger and coarser on the mesonotum, scutellum, 
surf mesopleura The triangular enclosure of the propodeum covered with rather 
clear, strong punctures on a more or leas tessellate surface, only the extreme apex 
of the enclosure being punctureless and exclusively tessellate The sides of the propo- 
deum beyond the enclosure with for the most part small, rather dear punctures on a 
more or less tessellate surface. The tubercles erect, sharply carinate above and shiny, 
their posterior aspect concave The tegulae shiny, with for the most part clearly 
separated punctures The hair silvery gray like that of the head, being longest on the 
pleura and sides of the propodeum. 

The wings subhyaline, a little darker in the upper half of the marginal cell and in 
that portion of the apex beyond the cells. The venation fuscous except the costal 
vein, which inclines to ferruginous. The second transverse cubital vein completely 
interstitial with the second recurrent vein. 

The legs are tncolored, with ferruginous and black predominant over yellow. 
Ferruginous are the following parts: forelegs with the trochanters narrowly at the 
apex, femora above especially toward the apex, anterior part of the tibiae; middle 
log a digh tly toward the apex of the trochanters, femora entirely except for a basal 
spot of black below, tibiae entirely except for a narrow run of black posteriorly on the 
external side, all the tarsal joints except for the darkened apical half of the claws; 
hiwd legs with the femora wholly except for a block streak anteriorly at the base, 
tibiae except for a black spot occupying the basal two-thirds of their external surface 
nlnng the an terior half and a darkened basal area on the under side of the joint, the 
tibial spines, merely a narrow anterior rim on the basitarsi, and the r emainin g tarsal 
joints except for the darkened apical half of the claws. The other parts of the legs are 
black except that at the base of the tibiae of all of the legs there is a distinct, pale 
yellow maculation. The legs are robust, covered with silvery gray to whitish hairs 
that are rather long on the under side of the femora, especially in the case of the front 
pair, but short, rather appressed, and scalelike on the outer surface of all the tibiae. 
The basitarsi flattened, those of the hind pair of legs broad; the tarsal brushes pale 
gold. The pulvilh rather small. 

The first five tergitea of the abdomen relatively shiny even though they are fairly 
closely p unc tured, the punctures being very fine at the base but somewhat larger 
toward the apex of each tergite. The sixth tergite dull and granular, although finely 
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bo. The abdomen black with uninterrupted, pale yellow bands on the first five 
tergites. These bands are rather abruptly broadened at their lateral extremities, but 
narrow and of an irregularly undulating character above over most of their extent, 
being very obtusely V-shaped at them middle. The band on tergite 5 is more uni- 
formly broad than are the bands on tergites 1-4 There is a small spot placed at the 
middle of each lateral half of tergite 6. The hairs are pale and long on each side of the 
basal concavity of tergite 1, sparse and short but erect on tergites 2-6, while tergite 6 
is rather densely covered, especially toward its apex, by short, appressed silvery hairs. 
The ventral scopa is silvery white. 

Length, ©K mm. ; width of thorax, 3% mm ; length of fore wing, including tegula, 
8)s mm. 

This species, which is described from a single specimen m the British 
Museum that was collected by Schumann at Atoyac, Vera Cruz, Mexico, 
is one of the smaller members of the genus Heterantkidmm. In my key 
to the genus (1926, Amer. Museum Novitates, No. 218, pp. 2-4) it 
comes closest to Heteranthidium crassipes and Heteranthidium fontem- 
xntae, both from Florida. 

In size, atoyacae is comparable especially with crassipes. In both 
atoyacae and crassipes the mandibles are short. In crassipes the two 
teeth, one to each side of the middle of the apex of the clypeus, are much 
stronger than in atoyacae. In both these species the antennae are short 
but in atoyacae the terminal joint of the flagellum is only about one and 
one-fourth times as long as it is wide whereas in crassipes the proportions 
are nearly as two is to one. The punctataon of atoyacae is much less 
coarse than is that of crassipes, the punctures of which are large and rela- 
tively sparse, with shining interspaces on mesonotum and abdominal 
tergites, whereas atoyacae is dull on the mesonotum and with a somewhat 
subdued sheen on the abdominal tergites. The facial and thoracic 
maculations of atoyacae are cream-colored and more restricted than are 
the deep yellow maculations of crassipes. The clypeus of atoyacae is 
bimacul&te; that of crassipes largely yellow. On the mesonotum the 
stripes are interrupted at the anterolateral angles in atoyacae whereas in 
crassipes they are L-shaped. There are four widely separated macula- 
tions on the scutellum and axillae of atoyacae, in contrast to the broad, 
continuous maculation, briefly interrupted at the middle of the scutellum, 
that is present in this region in crassipes. The carinate tubercles are 
immaculate in atoyacae, maculated in crassipes. The anteriorly undulat- 
ing bands on the tergites of atoyacae are replaced in crassipes by bands 
that are rather evenly emarginate above, suggesting a very gradual, un- 
interrupted curve that terminates somewhat before the broad lateral 
extremities of the bands. In both species tergite 6 is two-spotted. The 
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legs of atoyacae show a far greater predominance of red over yellow, only 
the bases of the tibiae being spotted with yellow, whereas in crassipes 
virtually the entire external surface of the front and middle tibiae, a 
large area on the hind tibiae, and a stripe on the under side of the front 
femora are yellow. 

From fontemvitae the present species differs structurally in having 
short, broad mandibles with a rather straight apical edge, not long, 
greatly overlapping mandibles with a rather inslanting apical edge. 
The antennae are much shorter than those of fontemvitae, all of the seg- 
ments except 1, 2, 3, and 12 being shorter than broad whereas in fon- 
temmtae only segments 4, 5, and 6 are shorter than broad. The tubercles 
are sharply carinate above in atoyacae, less sharply so in fontemvitae; the 
depressed apical rims just beyond the bands on the tergites are narrow 
and, except at their extreme base, impunctate and shiny in atoyacae 
whereas in fontemvitae these runs are rather more developed and very 
densely and strongly punctured. Other differences, fundamental as 
well as superficial, could be added. 

Dianthidium bertonii Schrottky 

Dianthidium berionit Schrottky, 1606, Analee Cientifioos Paraguayos, (1), 
No. 4, pp. 6, 12; 1608, Analee de la Sodedad Cientifica Argentina, LXV, pp. 230-231. 

Two specimens, a male and a female (U. S. National Museum) 
were collected by K. Fiebrig at San Bernardino, Paraguay, the female on 
Nov. 2, the male on Nov. 29, “on a thin green leafless stem of a labiate.” 

This species has the typical scalelike tegulae of the North American 
Dianthidium although lacking a coxal spine. Its second submarginal cell 
is slightly larger than the first and its second recurrent vein extends 
beyond the second transverse cubital by a distance only about half that 
by which the first recurrent vein extends beyond the first transverse 
cubital. 


Dianthidium currani, new species 

Maud — Very ama-H and highly maculated species, black with rich yellow and 
ferruginous markings. The head has the following parts yellow: mandibles except 
the three black apical teeth, clypeus, inner orbits of the eyes (to the level of the 
anterior ocellus in the Barro Colorado specimens, confluent with the postorbital band 
in the specimens from Rio Frio), a continuous broad band encircling the back of the 
head from the base of one mandible, along the posterior orbit of the eye, across the 
vertex to the base of the other mandible, the supraolypeal area to above the level of the 
base of the antennal sockets (this inoculation usually forks above in the case of the 
Barro Colorado specimens but is at most slightly emarginate above in the case of the 
Rio Frio specimens), a longitudinal yellow stripe below the middle ocellus (absent in 
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several of the Barro Colorado specimens), and a yellow stripe (sometimes indistinct) 
anteriorly on the scape, which is otherwise ferruginous as ore the joints of the flagellum 
The head densely punctured 

The yellow inoculations of the thorax ore as follows: a spot on each side of the 
pronotum, L-shaped maculations bordering the mesonotum, the longer arm of the L 
being along the side and confluent with the continuous yellow of the axillae and scutel- 
lum, tubercles, a curved stnpe anteriorly or, more rarely, an encircling line on the 
otherwise ferruginous tegulae, virtually the entire mesopleura The mesopleura and 
mesonotum with dense punctures, those at the very base of the black area between the 
short arms of the L-shaped figures being especially small and fine The posterior face 
of the metathorax densely, uniformly, and microscopically tessellate and, in addition, 
with distinct punctures grouped fairly densely at the base and sides but absent from 
the middle region The extreme base of the propodeum with a narrow row, median ly 
discontinuous, of shallow and rather indistinct pits 

The legs almost wholly yellow, vanegated with ferruginous usually on the femora 
above, the tibiae within, and the tarsal joints beyond the basitarai In the Barro 
Colorado specimens the trochanters are conspicuously marked with black, and m 
addition there are sometimes one or two splashes of black at the base of the femora; 
m the specimens from Rio Fno these dark markings show only faintly or not at all 
The pulvilh rather elongate, not so long, however, even in extreme cases, as the tarsal 
claws, which on their apical half are dark red to black 

The wings with the second recurrent vem extending a considerable distance 
beyond the second transverse cubital vein, about as far as the first recurrent vein 
extends beyond the first transverse cubital vem. The first and second transverse 
cubital veins convergent above, the first straight, the second with a slight smuation, 
less marked than in the second recurrent vein. The marginal cell has a short appendix 
at its lower apical extremity. The wings somewhat deeper than hyaline and darkened 
in the marginal cell and in the veinless apical part adjacent to the marginal cell The 
venation brownish but the stigma rather more inclined to dull ferruginous. 

The abdomen less closely and more finely punctured than the bead and thorax, 
with the larger punctures near the base of each tergite, the smaller ones near the apex, 
but the rims narrowly impunctate at the apex The tergites reddish, with broad, 
uninterrupted bands across the upper half of tergites 1-3, still broader, uninterrupted 
bands on tergites 4-6, and with tergites 6-7 wholly yellow as is the venter. The 
concavity at the base of tergite 1 usually rimmed irregularly and discontmuously 
with black. At the middle of the apex of tergite 6 there is a prominence or tubercle 
that is slightly cylindrical viewed from above and truncate and subtnangulor viewed 
from below The seventh tergite has a wide, rather shallow, subrectangular emar- 
gination along its middle, resulting in two widely separated, strong, narrow, lateral 
spines 

The hair light, nowhere very dense or conspicuously long, rather evenly distributed 
over the head, thorax, legs, and abdomen, that on the clypeus, vertex, mesonotum, 
and inner surface of the basi torsi tending to golden, that on the under surfaces of the 
body silvery. 

Length, 4}s to 6 mm. ; length of forewing, about 6 mm 

Female. — Little differentiated from the male in its maculations, sculpturing, 
and color and character of hair The mandibles four-toothed instead of three-toothed 
and more extensively black at the apex. The yellow maculation in the supraolypeal 
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area sometimes more or less disintegrated but m one specimen at least even more 
replete than in the Barro Colorado males. The yellow bands on tergitee 4-5 rather 
narrower than in the male, and tergite 6 usually more or less ferruginous apically 
instead of wholly yellow. The venter predominantly ferru g inous and its soopa 
silvery Tergite 6 without armature, resembling the preceding tergites The pul villi 
much less developed than in the male. 

Length, 4 % to 5 mm ; length of forewing, about 5 mm. 

It may be that currani is structurally close to if not identical with 
what Schrottky has described as ihenngi. Nevertheless, m Schrottky’s 
description no mention is made of the character, so conspicuous in the 
male of currani , that occurs on tergite 6, and the lateral spmes on tergite 
7 of ihenngi are said to be tiny, not well developed as m currani. In 
fact, the description of ihenngi m this respect as well as m its allusion to 
coarse punctation is more suggestive of Cockerell’s gualanense than it is 
of currani The specimens of currani are even smaller than iheringi, 
ranging from 4% to 5 mm. as against 634 mm. specified for ihenngi. The 
maculations of curium do not entirely accord with those described for 
ihenngi The antennae are wholly ferruginous, with a yellow stnpe on 
the scape, whereas those of ihenngi are described as “rust brown at the 
base” with the implication that beyond the base the antennae are black. 
In currani virtually all of the mesopleuron is yellow, in ihenngi only a 
small spot anteriorly. In currani both the axillae and scutellum are 
virtually all yellow, forming a continuous band with the L-shaped yellow 
borders of the mesonotum ; in iheringi there are, instead, two maculations 
at the tip of the scutellum In the specimens of currani before me there 
are lacking the median longitudinal stripes on the thorax indicated for 
iheringi. Finally currani has the yellow band on tergite 1 continuous, 
not interrupted as in ihenngi. 

In its maculations Dianthidium currani , male, is very like Dianthi- 
dium greganum subspecies colombiae , male, which likewise occurs at 
Rio Fno, Colombia The black apical jomt of the flagellum of D. 
gregarium subspecies colombiae and the presence of black on many of 
the other joints serve to differentiate this insect from currani, while the 
absence of yellow from the mesopleura of colombiae, male, if constant, is 
an even more striking superficial difference. The notably longer, black- 
tipped, lateral spines on tergite 7 of greganum subspecies colombiae best 
differentiate it, however, from currani with its much shorter and wholly 
yellow spines. There is also a strong superficial resemblance between 
both sexes of currani and Hypanthidium panamense 

One of the males from Barro Colorado Island, Canal Zone, collected 
by C. H Curran, Dec. 23, 1928, has been designated the type. This 
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specimen and thirteen male paratypes from the same locality, collected 
by C. H. Curran, E I. Huntington, and H. F. Schwarz, are in the 
American Museum. The specimens collected by Hun ti ngton and 
Schwarz were obtained March 22-24, 1933. Two male paratypes from 
Bio Frio, Colombia, collected .Tan. 1, 1927, by G. Salt, are in the British 
Museum, the third paratype from that locality is in the American Mu- 
seum. The allotype, collected by H. F. Schwarz, March 23, 1933, at 
Barro Colorado Island, and four female paratypes from the same 
locality, collected by E. I. Huntington and H. F. Schwarz, March 22- 
24, 1933, are in the American Museum. 

Dianthidium gregarium (Schrottky) 

Hypanihtdium greganum Schrottky, 1905, Anales Cientificos Paraguayos, 
(1), No 4, pp. 8-10, 12. 

Anthidium greganum, Fete kb, 1908, ‘Die Apidae (Blumenweepen) von Argen- 
tina,’ pp. 69-70. Strand, 1910, Zool. Jahrb. SyBt. Geogr. und Biol., XXIX, p. 548. 

Dianthidium greganum, Cockerell, 1912, Psyche, No. 2, p. 45; 1914, Froc. 
U. S. Nat. Mus., XL VII, p 93. 

A female (U. S. National Museum) collected by W. T. Foster, 
Sapucay, Paraguay, in February. It differs from Schrottky's descrip- 
tion of the typical form only in that the mandible is quadridentate, the 
two inner teeth (possibly concealed in Schrottky’s specimen) being the 
smaller ones, and in that the femora (especially those of the hind pair of 
legs) are more or less black. 

A male specimen (American Museum) from Villa Rica, Paraguay, 
1900. 


Dianthidium gregarium colombiae, new species 
Male. — Differs from the typical subspecies in the greater prevalence of ferrugi- 
nous and yellow and the corresponding subordination of black. The area between the 
yellow antennal cannae is red, not black. There is a ferruginous patch, too, on each 
side of the pronotum . Except for a little black on the coxae and except for the reddish 
black apical half of the tarsal claws, all of the joints of the leg are ferruginous 
variegated with yellow, the yellow being most conspicuous on the front and hind 
coxae, on the femora beneath, on the external surface of the tibiae (especially the front 
and middle pair) and on the external surface of the baaitarsi and adjacent tarsal joint. 
Not merely the apical rims but the bases (for the most part) of the tergites are 
ferruginous — indeed the only evidence of black on the abdomen, either dorsally or 
ventrally, is the dark basal concavity on segment 1, the basal region of tergite 2, and 
the black taps of the two long, yellow, lateral spines on tergite 7. The yellow bands on 
the tergites are exceedingly broad and uninterrupted, occupying most of the exposed 
surface. On tergites 1—2 the bands are somewhat suffused with ferruginous along 
their middle; those on the subsequent tergites are dear yellow and of increasing 
breadth. 
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Female. — What 1 believe to be the associated female of the above-described 
male is structurally like the male in having nwrintw converging below between 
the antennae, down-sloping tubercles that are rather flattened above al tho u g h not 
scalehke as in typical DiantMdavm, a medianly discontinuous row of narrow and in- 
conspicuous pits at the base of the propodeum, a rather short and apically broad 
scutellum emargmate medianly, and forewings of identical venation to those of the 
male and with their upper margin notably darker than the rest of the wing. 

The female is even more extensively maculated the male, and shows a 
greater inclination to reddish suffusion of the yellow maculations, particularly in the 
case of the head and abdomen. The paratype is especially reddened but at least part 
of this intensification of its coloration may be due to cyanide staining. The black area 
on the head, viewed from in front, has shrunk in the case of the allotype to a broad 
horseshoe-shaped figure that rings the ocelli; from the outer edge of each of the down- 
pointing arms of the horseshoe a narrow streak of black descends to the base of the 
antennae. In the even more completely maculated paratype only the vestiges of this 
black figure remain. The full maculation of the cheeks corresponds with the condition 
in the female of subspecies minor (in typical gregarium and in the subspecies dypeata 
the maculation on the cheeks terminates midway down the posterior margin of the 
eyes). The band along the inner margin of the eye is, as in typical greganum, 
confluent with the band along the vertex, not terminated, as in subspecies contmui- 
fasdatum, a little above the base of the antennae. The elypeus of Colombian is wholly 
maculated, not black as in the typical subspecies, nor with a transverse ferruginous 
line in the middle as in subspecies dypeata and minor. There is a small, subdued red 
maculation at the top of the mesopleura Just below the tubercles. The legs have more 
black on the coxae and trochanters than is the case in the associated male and the 
yellow areas on the femora and tibiae are not sharply differentiated from the ferrugi- 
nous, being indistinguishable in the paratype. The abdomen in both the female allo- 
type and the female paratype is without a trace of blaok. In contrast to typical 
gregarium and its other subspecies, the female of the present subspecies has like the 
male broad, uninterrupted, bands on all of its tergites, but in the specimens on which 
this description is based these bands are red (probably due to cyanide staining) and 
do not present a particularly strong contrast to the light brown apical rims. 

In the absence or virtual absence of black on the abdomen the sub- 
species colombiae differs not only from typical greganum but also from the 
related heaihi described by Cockerell and from longtpes Friese. 

In its ornamentation colombiae is much like Hypanthidium panameme. 
Its mesopleura, however, in contrast to the largely yellow mesopleura of 
panamense, are wholly black or with only a much reduced maculation, 
and the band along the inner margin of the eyes is confluent with that 
encircling the head; the ante nna e of the male differ from the ferruginous 
antennae of panamense , not only by their crenulate structure and length, 
but the presence of black maculations approximately as described by 
Schrottky in the case of the typical subspecies of gregarium. A rather 
dose superficial resemblance obtains, also, between colombiae and currant 
as indicated in the discussion of the latter. 
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What Fnese (1926) described as Anthidmm longipes would seem to 
be close structurally to greganum Fnese mentions a small tooth in the 
emargination between the two long lateral teeth of the seventh tergite. 
Of this there is only the barest trace — so feeble that it scarcely deserves 
mention — in the specimens of greganum before me, and stermtes 4 and 
5 of greganum, not 2-4, as indicated for longipes, have a small lobelike 
extension at each of their lateral extremities. However, these prolonga- 
tions on the stermtes of greganum are less developed than are the lobe- 
like to spmelike lateral extremities on its tergites. Of such formations 
on the tergites of longipes there is no mention m the description of 
longipes. 

The type and allotype of subspecies colomhiae are m the British 
Museum. The type was collected by Dr. G. Salt at Rio Frio, Magda- 
lena, Colombia, on Nov 29, 1926; the allotype and paratype are from 
the same locality but were collected respectively on July 13 and July 17, 
1927. The paratype is in the American Museum. 

A good deal of diversity of opinion has been expressed regarding the 
genus to which greganum should be assigned Sehrottky in describing 
it placed it m Hypanthidium. The possession of a pulvillus would seem, 
however, to bar it from Hypanthidium as well as from Anthidium, in 
which Strand placed it. Cockerell referred both gregarium and heathi 
to “ an aberrant section of Dianthidium. 71 The specimens before me lack 
the scalelike tubercles that are present in typical Dianthidium and the 
equally characteristic spine on the third coxae is either merely in a 
formative stage or obsolescent, being barely traceable Cockerell (1927, 
Proc. XJ. S. Nat. Mus., LXXI, Art 12, p. 3) placed arenarium , a close 
relative of gregarium, and possibly an even closer relative of heathi, in 
the subgenus Anthodioctes. Cockerell’s heathi, like part of the type 
material of Ducke’s arenanum, was collected m Parahyba. My impres- 
sion is that these insects — gregarium, arenanum, currani, subarenanum , 
and probably heathi and longipes — represent a division in Dianthidium 
that leans toward Hypanthidium. 

The following key to the males of currani , greganum subsp. colom- 
buxe, arenanum, and subarenanum may be of aid in differentiating these 
rather closely related species: 

1. — The two lateral spines that terminate the seventh tergite wholly yellow and 
ferruginous, and relatively short, each about half as long as the distanc e that 
separatee the base of the one from the base of the other. The sixth tergite 
with a tuberoulate prominence at the middle of its apical edge. The antennae 
relatively short, not extending beyond the tegulae currani. 
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The two lateral spmee that terminate the seventh tergite black-tipped and rela- 
tively long, each about two-thirds as long as the distance that separates the 
base of the one from the base of the other. The sixth tergite without a 
tuberculate prominence at the middle of its apical edge. The w.nt^mn«A very 
long, all of the joints being much longer than broad. When extended 

backward, the antennae reach about to the apex of the scutellum 2. 

2. — The third stemite with two rather narrowly separated reddish spines at the 
middle of its apex No fringehke or comblike arrangement of the hairs along 
the base of this stemite, but numerous short hairs (much longer at the sides) 

over its surface ... .subarenanum. 

The third stemite without spinee but with two scalelike lobes separated by a 
cleft. This stemite is largely hairless over its exposed surface but has a tuft 
of hairs protruding from beneath on each side of the median cleft, and its 
base has a angle row of rather stiff hairs that are graded in size, being hthrII 
at the middle but long and tuftlike at the lateral extremities . 3. 

8. — The antennae beyond joint 4 crenulate below The basal fringe on stemite 3, 
conspicuous and ferruginous Stemite 4 has at its middle a small bladelike 
triangular process that is usually concealed, however, because the two apical 
tergites tend to fold back upon the venter, gregarium subsp. colombtae 
The antennae normal. The basal fringe on stemite 3 relatively inconspicuous and 
pole. Stemite 4 with two small, rather bulbous, dark brown stalks at the 
center, each of which terminates in a small, four-toothed comb. At each of 
the lateral extremities of stemite 4 there is a large, mpointing finger-like 
spine. Stemite 4 is usually concealed, however, because the two terminal 
tergites tend to fold back under the venter armarium. 

Dianthidiuzn subarenarlum, new species 
Male. — The head dull, vary densely, deeply and rather uniformly punctured. 
The mandibles tridentate, the outermost tooth the largest. The olypeus broader than 
long. The region between the antennae raised, flanked on each side by a canna; 
these enmme converging below . The antennae simple, not crenulate below, all of the 
joints longer than ^road, the basal joints of the flagellum being the least elongated. 
The following inoculations are yellow: mandibles except the teeth and the outer half 
of the base, olypeus except a narrow area along the base and sides, the mterantennal 
carinae faintly, the inner orbits of the eye taperingly to about the level of the anterior 
ocellus, a line back of the ocelli extending from a little beyond the summit of one eye 
to a little boyond the summit of the other The scape ferruginous and the three or 
four subsequent joints largely or wholly ferruginous, those beyond dork at least above 
and somewhat invaded by blackish also below, the two or three apical joints dark 
both below and above 

Tho mesonotum with punctation much like that of the head. The pleura with 
somewhat larger, less dull punctures. The scutellum rather short and apically broad, 
slightly emarginate at the middle posteriorly. The propodeum basally with a row, 
medianly discontinuous, of narrow and inconspicuous pits. The tubercles down- 
sloping, rather coarsely punctured, with their anterior end slightly carinate. The red 
tegulae rather densely covered with small but rather deep punctures. L-shaped 
borders of yellow on the mesonotum, the longer arm of the L being along the side, sued 
a narrow band posteriorly on the axillae and scutellum. 
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The forelegs ferruginous except for die black coxae and troohanters and a dark- 
ened area on the femora above. The middle legs rather more extensively black on the 
femora, otherwise like the fore legs. The hind legs have the following ports ferrugi- 
nous: a spot on the coxae, the apex of the femora, the tibiae except for an extensive dark 
area on the outer surface, the calcaria, the basit&rsi and the next succeeding tarsal 
joint, and the basal half of the claws. The apical half of the claws of all of the legs is 
dark. 

The wings subhyaline but the forewing distinctly darker anteriorly, particularly 
so in the marginal cell. The venation fuscous The marginal cell with a small appen- 
dix or thickening at the lower extremity of its apex. The second recurrent vein 
extends well beyond the second transverse cubital vein but not quite so far as the 
first recurrent vein extends beyond the first transverse cubital vein. The two sub- 
marginal cells subequal in size. The two transverse cubital veins converging above, 
the second transverse cubital rather sinuous but not quite so sinuous as the second 
recurrent vein. 

The tergites of the abdomen very densely covered with small, deep punctures. 
The punctures are a little larger at the base of each tergite than at the apex, but there 
is a very narrow apical run on tergites 2-6 that is impunctate and slightly reflexed. 
These rims semitransparent and brownish ferruginous. The punctured part of the 
tergites rather dull. Tergites 1-2 dull reddish basally, blackish apically, with a 
rather diffuse yellowish maculation at the lateral extremities of each, the maculations 
on tergite 2 being smaller than those on tergite 1. Tergites 3-6 blackish, with continu- 
ous bands of dull yellow that are heavier from tergite to tergite, but even on tergite 6 
occupy only about half the tergite. Tergite 7 briefly black basally, yellow beyond to 
the inclusion of its two long lateral spines only the apical tips of which are darkened. 
The sternites with a tendency to be dark basally, dull yellowish or ferruginous apically, 
but without strong contrast. Sterznte 3 has two small, narrowly separated teeth at 
the middle of its apex. Sternites 4 and 5 with a spinelike termination at eaoh lateral 
extremity. Of the tergites only tergite 7 u armed. 

The hair for the most part pale (a little yellowish on the front and vertex), long- 
est perhaps at the sides of sternite 2 but not conspicuously long even there. 

Length, 6 mm.; length of forewing, including tegula, 6 mm. 

The description is based on a single specimen (British Museum) 
from Brazil, the ink on the label being so faded through age that the 
specific locality is indecipherable. Tergite 7 is folded under the abdomen, 
concealing the apical sternites. Due to the age and condition of the 
specimen I have thought it inadvisable to try to relax it and reveal the 


concealed parts. The presence of the teeth or spines at the middle of 
the apex of sternite 3, however, separates this species from the rather 


closely related arenarium, heathi, 1 gregarium subspecies colombiae, and 


iProfeescr Cockerell very kindly supplied me with a diagram of sternite 3 of heatiii The sternite in 
question has a me d ian longitudinal groove or deft suggestive of the condition in arenanum and greoanum 
subspecies eolomtoae, and the diagram shows a hairy tuft, too, at each side of the base of this sternite. 
Tids sternite ot heathi lades die spines at the middle of the apex that are present on sternite 8 of 
sutarenonwn. Professor Cockerell states in hie comments accompanying the Hin g i-n m “The type of 

Jisntht hflfi 2 motfl nr urn fill iiihernlnn nn afawi Tta 2 a a uVmnm _____ xt 5?.— 


of Uieee spots not the apex but the oenteal region of the sternite, each spot a little to one side of the 

,5 had to see than end on, as it were? and they might look more 
tuberdee ” The specimens of aubartnarium , 
arenarium, and gregarium subspecies colombiae before me do not seem to share this character 
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presumably also from longipes as this character is not mentioned m the 
description of longipes. From greganum and longipes it differs further- 
more in having the flagellum simple, not crenulate below. See key in 
connection with greganum subspecies colombiae (pp. 18-19). 

Dianthidlum (Anthodioctes) meg&chiloides (Holmberg) 

One female (National Museum) collected at S. Bernardino, Para- 
guay, Nov. 2, flying m forest (K. Fiebrig) 

Dianthidlum (Anthodioctes) nectarlnoides (Schrottky) 

One female and one male (National Museum) from Campinas, Sfio 
Paulo, Brazil, Jan 30, 1901. 

Dianthidlum (Anthodioctes) agnatum (Cresson) and 
Dianthidlum (Anthodioctes) calcaratum (Friese) 

Friese’s calcaratum, described doubtfully as a Stehs (1021, Stettiner 
Entomologische Zeitung, LXXXII, p 96) is structurally virtually iden- 
tical and in its maculations much like Cresson's agnatum , also in my 
estimation an Anthodioctes. Both are characterized by exceedingly large 
and deep punctures on the head, on the thorax, and on the sides of the 
abdominal tergites. Along the middle of the abdominal tergites the 
punctures are much finer, particularly so in the case of calcaratum. Both 
insects have along the base of the propodeum an uninterrupted row of 
deep, conspicuous, subrectangular pits horizontally placed, and tergite 7 
in the males of both is exceedingly short and virtually undifferentiated 
from tergite 6 except as to size. In respect to tergite 7 both resemble the 
pmlft of saJHi and presumably also of certain other Anthodioctes listed in 
connection with saUi (see p. 25). The wings of agnatum and calcaratum 
are slightly fuliginous, with the costal margin of the fore wings a little 
darker, The males differ in their maculations as follows: 

Clypeua entirely yellow. A dot on each aide of tergite 1 and sometimes a maculation 
on each side of tergite 2 as well. . agnatum. 

Clypeu8 black with its anterior margin rather broadly banded with yellow, the band 
sometimes interrupted in the middle. Tergites 1-2 immaculate calcaratum. 

There is in the American Museum a series, both males and females, of 
calcaratum from San Jos6, Costa Bica, including a specimen of Friese’s 
type mater ial . Cresson’s agnatum, the type of which I have examined, is 
from Mexico. A male specimen (British Museum) from Atoyac, Yera 
Cruz, collected by Schumann, is in my estimation to be considered an 
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agnatum, although it has maculations on each side of tergite 2 (not 
specified by Cresson) as well as on each side of tergite 1. 

Dianthidium (Anthodioctes) zebratum (Schrottky) 

Dianthidium zebratum Schrottky, 1905, Analee Cientificoa Paraguayos, (1), 
No. 4, pp. 7-8, 12; 1908, Anales de la Sociedad Cientifica Argentina, LXV, p 230. 
Cockhrkll, 1914, Proc. IT. S Nat. Mus., XL VII, p. 93 

Dianthidium xtapuense Schrottky, 1920, Revista do Museu Paulista, XII, part 

2, pp. 210-211. 

Several females from Argentina and Paraguay must be referred, I 
think, to this species, although the abdominal maculations differ some- 
what from those of Schrottky’s description and the specimens differ, 
too, among themselves. In all of them there are merely two widely 
separated lateral spots on tergite 1, and the narrow bands on tergites 2-3 
are without interruption medianly (in Schrottky’s specimens “all the 
bands except the first lightly interrupted m the middle ”). In the case of 
tergites 4-5 the specimen from Posadas in Misiones (from which 
Schrottky’s female was described) has the narrow bands very slightly 
interrupted medianly; in a specimen from Bompland, also in Misiones, 
the bands on these tergites are uninterrupted medianly. In the Paraguay 
specimens, on the other hand, the interruption of the bands on tergites 
4-5 is a wide one, and these tergites would better be described as quadri- 
maculate, with the inner maculations much the larger. 

If I have interpreted Schrottky’s Bpecies correctly, it belongs in the 
subgenus Anthodioctes. The females before me have the base of the 
propodeum with a row of large, deep pits as in salti, which is also the 
condition in what I have interpreted as megachiloides, the type species of 
Anthodioctes. The proportions of the labial palpi seem in both salti 
and zebratum as here interpreted to approach those indicated for mega- 
chilmd.es The description of the male pygidium of zebratum,, m which 
mention is made of a “small tooth on each side,” is suggestive of the 
condition in gualanense 

Schrottky (1920, Re vista do Museu Paulista, XII, part 2, pp. 210- 
211) changed the name of this species, which he originally designated 
zebratum, to i tapuense because Cresson had described a zebratum from 
North America Cresson’ s species is, however, a Heterantkidium, not a 
Dianthidium, and, if one is prepared to recognize generic distinctions 
within the Anthidiinae, zebratum would still be a valid name for 
Schrottky’s insect. 

The female specimens (British Museum, National Museum, and 
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American Museum) here discussed are from the following localities: 
Bompland, Mimones Territory, Argentina, Jan. 13-14, 1927 (F. and M. 
Edwards); Posadas, Misiones Territory, Argentina, Jan. 14-15, 1927 
(F. and M. Edwards) ; S. Bemardina, Paraguay, Dec 27-29 (K. Fiebrig). 

Dianthidium (Anthodioctea) salti, new species 
Male. — Head black with a yellow mao ulation occupying the apical half of the 
clypeus exclusive of the narrow apical edge ; a small and narrow triangular mac ulation 
(little more than a stripe) on each side of the face, terminated above at the level of the 
base of the antennae, and a thin, very fragmentary band across the vertex from a level 
a little beyond the summit of one eye to a level a httle beyond the summit of the 
other The punctures are rather s m a l l and dull in the supradypeal area and between 
the low, inconspicuous, mterantennal ridges, which axe widely separated and converge • 
below; the punctures are larger and coarser on the clypeus and on the front, 
and very large on the cheeks; those m the supradypeal area and on the front bear 
evidence here and there of tessellation; those on the cheeks are shiny The posterior 
nm of the cheeks is raised keel-like and there is a canna, too, flanking the innermost 
row of punctures on the cheek. The mandibles tndentate, with the outermost tooth 
much more conspicuous than the two succeeding ones. The apical edge of the clypeus 
with a pair of minute dentides on each side of the center, the inner teeth of each pur 
being somewhat more developed than the outer teeth. All of the joints of the antennae 
black above as well as bdow except the third jomt, which is largdy red; the joints 
from the fourth on about one and one-quarter to one and one-half times as long as 
broad. 

The thorax black, immaculate except for a small yellow spot on each of the axillae. 
The punctation of the thorax large, distinct, and dense like that of the front and with 
superimposed tessellation traceable, especially in the punctures of the mesonotum. 
The suture between the mesonotum and scutellum deep and impunctate, shiny, and 
the scutellum itself rather short and entire, not emargmate at the middle of its pos- 
terior nm. The base of the propodeum with a row of subreotangular spaces or pits of 
subequal Bize formed by a number of short, longitudinal, more or less parallel cannae. 
These subrectangular spaces are dull with a dense, uniform, microscopic tessellation, 
which extends over the entire propodeum to the inclusion of the rather ill-defined and 
in its sculpturing undifferentiated enclosure. The tubercles black, shiny, down-slant- 
ing and with an erect, low, sharp canna on their anterior edge. The tegulae black, 
finely punctate. 

The legs wholly black except for the apical joint of the tarsi, which is slightly 
tinged with reddish. The cal cans black. 

The wings with a httle fuscous staining and a streak of that hue in the apical 
half of the marginal cell, which has a minute appendix at its tip. The first submargmal 
cell barely larger than the second The second recurrent vein extends a considerable 
distance beyond the second transverse cubital, almost exactly the same distance by 
which the first recurrent vein extends beyond the first transverse cubital. The first 
and second transverse cubital veins convergent above, the first straight, the second 
with a slight sinuation, less sinuous than is the second recurrent vein The venation 
dark brown; the stigma rather light brown. 

The punctures of the tergites of the abdomen dense (especially in the case of the 
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two basal ones) but much finei and smaller than the punctures on the head and thorax, 
being distinctly dainty m contrast The punctation extends to the apical rims of the 
tergites, only the extreme edge of tergites 4 and 5 being umnvaded by punctures A 
carina encircling the basal concavity of the abdomen Tergite 1 and 2 are immaculate. 
Tergites 3-5 have a broad, nch yellow, uninterrupted band, so broad that when the 
abdomen is retracted only the apical runs show dark; tergites 6-7 are almost ex- 
clusively yellow The apical tergite is short, entire, with very much the appearance 
of the sixth tergite except that it is much smaller. 

The hair of this msect is for -the most part black or fuscous The hairs are pre- 
dominantly dark on the head and on the mesonotum and mesopleura, and, though not 
dense, are relatively long, especially on the front, vertex, mesonotum, and scutellum. 
On the under side of the coxae, trochanters, and even the femora the hairs incline to 
gray, but the prevailing color of the hairs of the legs is black, even the hair on the 
under side of the tarsi being dark The hair on the abdominal tergites is scant, Bhort, 
and for the most part pale. The basal part of the venter relatively glabrous but the 
median and apical stermtes covered rather densely with silvery, rather plumose hairs. 

Length, 5)4 mm ; width of thorax, 2 mm ; length of forewing, including tegula, 
6)4 mm 

Female — The female rather similar m appearance to the male The mandibles 
with two strong teeth at the outer half of the apex and with at most a slight undulation 
on the inner hall that suggests two additional obsolescent teeth, but even these ramt 
vestiges sometimes absent The denticles on the margin of the clypeus (two on each 
side of the middle) of about equal size The sculpturing and punctation about as m 
the male, but an irregular, longitudinal carina traceable in some of the specimens m 
the supraclypeal area and extending down the basal half ot the clypeus The inner 
orbits of the eyes bounded by a thin stripe of yellow to about the level of the base of 
the antennae and a similar very narrow band along the vertex posteriorly, usually not 
or only slightly interrupted. The clypeus devoid of maculations except in one speci- 
men, in which a small spot is traceable on each side. The joints near the base of the 
flagellum somewhat broader than long; those nearer the apex subequal in breadth 
and length; the apical joint longer than broad The fourth joint of the antennae and 
sometimes the apex of the first joint reddish, the other joints black both above and 
below. 

The thorax, legs, and wings as described for the male. 

The abdomen with a dull, somewhat diffuse, broad, basal, orange to reddish 
band on tergite 1 and a dull orange to reddish band of variable thickness (sometimes 
nearly extinguished) on tergite 2. These bands m their dull, lusterless quality con- 
trast with the more Bharply outlined, yellow bands on tergites 3-6 and the largely to 
wholly yellow tergite 6 The band on tergite 3 is thinner than that of the subsequent 
tergites The stermtes are wholly yellowish red 

The hairs even more prevailingly dark than in the male, almost exclusively 
black except for the copper-colored hairs fringing the apex of the clypeus and the 
silvery ventral scopa 

Length, about 7 mm ; width of thorax, 2 % to 2*4 mm • length of forewing, includ- 
ing tegula, 7 to 7)4 mm 

The specimens were all collected at Vista Nieve, Santa Marta, 
Colombia, elevation 5000 feet. The holotype was collected by G. Salt 
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on Feb 10, 1927 ; the allotype and pnratypes by “M. A. C.” on Dec. 
19, 1922, Oct. 29, 1923, and Feb. 18, 1927. The holotype, allotype, and 
three of the pnratypes are in the British Muse um , a fourth paratype is 
in the American Museum 

In its virtually immaculate thorax and its wholly imm ac ula te legs, 
contrasted with a rather fully maculated abdomen, and m the predomi- 
nance furthermore of black hairs over most of the body contrasted with 
the silvery scopa of the venter, Dianthidium salti has a combination of 
superficial characters that make its differentiation from most Neotropical 
Anthidiinae rather easy. 

In Cockerell’s “Key to Species Belonging to, or Resembling, Antho- 
diodes ” (1927, Proc U. S. Nat. Mus., LXXI, Art 12) salti runs close to 
megachiloides Holmberg. The description of the male of megachiloides 
does not indicate the structure of tergite 7, which may mean that, like 
tergitc 7 of salti, it is undifferentiated from the preceding segments. In 
Holmberg’s insect the hairs are prevailingly pale (black m salti), the cal- 
caria testaceous-ferruginous (black m salti), the wings fulvous at their 
base (fuscous in salti), tergites 1-2 black (with dull red bands in at least 
the female of salti), etc 

It would seem, judging from the description, that tergite 7 of the 
males of the f ollowmg species is possibly like that of tergite 7 of the male of 
salti. 

duckei (Segment 7 l “merely rounded, without armature”) 
radiate (Segment 7 “small, simple”) 
caUorhmum (“apex broadly rounded”) 
chrysurum (“apex broadly rounded, slightly truncate”) 
ma-pirense (“apex broadly rounded, without teeth”) 

From all of these species salti differs in having prevailingly black 
hair, the other species just mentioned having respectively “scarcely a 
remnant of brown hair,” “gray-yellow,” “extremely scanty,” “long 
rufous,” and “scanty whitish hair.” 

From duckei it differs, in addition, m having the mesonotum and 
scutellum unmaculated, the calcana black, not red; from radiale, in 
not having wings that are basally ferruginous, from caUorhmum and 
chrysurum m having the mesonotum and scutellum unmaculated. 

Anthidium pygmaeum Friese and Dianthidium gualanenae Cockerell 

I have seen the type of neither pygmaeum, described by Fnese, in 
1910, from Para, Brazil, on the basis of the female, nor the type of 


iThe statement is “ segment 1" but 1 think almost certainly it should read 1 ‘ segment 7.' ’ 
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gualanense, described by Cockerell, in 1912, from Guatemala on the basis 
of the male. It would seem, however, that structurally these two insects 
are very similar. Notwithstanding their diminutive size (each insect is 
5 mm. m length), they are characterized by very large coarse punctures, 
and at the base of their metathorax are strong grooves with prominent 
ridges separating them. In each msect the strongly punctured abdomen 
has a spot on each side of tergites 1-2 and bands on the subsequent 
tergites except that m pygmaeum tergite 6 is immaculate (possibly a 
variable character) . It is m the thoracic markings that the most tangible 
differences in the descriptions of the two insects occur, the thorax of 
gualanense being “wholly without light markings ” but that of pygmaeum 
extensively maculated. 

A male (British Museum) from R. Papagaio, State of Guerrero, 
Mexico, collected by H. H. Smith at an elevation of 1200 feet, conforms 
structurally and in its maculations to gualanense as described by Cock- 
erell except that it lacks the following maculations: spot on mandibleB, 
occipital band, and lateral patches on first two tergites. A female (British 
Museum) taken by the same collector in October at Tierra Colorada, 
State of Guerrero, at an elevation of 2000 feet, presents the undermacu- 
lated condition that characterizes the male from the same state. 

In contrast to these two specimens there is yet another male 
(British Museum) collected at Atoyac, Vera Cruz, by Schumann, that 
in its maculations is suggestive of the female described by Friese as 
pygmaeum. If one excepts what are presumably sexual differences, 
namely, the fully maculated dypeus of this male and the presence of a 
narrow band on tergite 6 similar to that on tergites 3-6, then the only 
part in the description of pygmaeum that does not apply to the Atoyac 
specimen is the coloration of the legs, both the middle and hind legs of 
the Atoyac specimen being dark with a pale yellow stripe beneath on 
the apical half of the middle femora. 

I have discussed iheringi in connection with currani, but struc- 
turally ihenngi may be closer to gualanense. Certainly the description of 
the punctation of iheringi as “everywhere dense and coarse” and of its 
tergite 7 as “ blunt and with a tiny tooth on each side” would apply with 
equal accuracy to the male of gualanense. It may be, therefore, that we 
have here three structurally identical or nearly identical forms: namely, 
a highly maculated form ( iheringi ), an intermediate form (pygmaeum ), 
and an undermaculated form (gualanense). The fact that two of them, 
iheringi and gualanense, have been described as Dianthidium and the 
third, pygmaeum, as an Anthidium is of no significance due to the 
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divergent interpretations of different authors regarding the generic and 
subgeneric divisions within the Anthidiin®. The specimens before me 
sewn to ally themselves with the subgenus Anthodioctes. 
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SOME NEOTROPICAL ANTHIDIINAE: PARANTHIDIUM , 
ANTHIDIELLUM, AND HYPANTHID1 UM 

By Herbert F. Schwarz 

In this paper are included certain other subdivisions of the Anthid- 
iinae not considered in a previous issue of Novitates. The report is 
based on specimens kindly loaned by the British Museum, the National 
Museum, and by Dr. Joseph Bequaert, as well as on specimens m the 
collection of the American Museum 

To Miss Grace Sandhouse of the U. S. National Museum and to 
Mr. Robert B. Benson of the British Museum 1 am indebted for their 
kindness m interpreting for me certain of the types in their respective 
museums, and to Dr. V S. L. Pate for comparing specimens of auricolle 
Friese with Cresson’s type of apicale. 

Paranthidium gabbil (Cresson) 

One female collected at Geronimo, Guatemala, by Champion. 

Paranthidium jugatoruxn (Cresson) 

Six females, Mexico City (received from A. C. Baker). The speci- 
mens (National Museum and American Museum) were taken “in trap 
with turpentine.” 


Paranthidum macrumm (Cockerell) 

Dianihidium macrumm Cockerell, 1913, Annals and Mag. Nat. Hist., (8) 
XII, p. 107, male; 1914, Proc. U. S. Nat. Mus., XL YU, p. 92. 

Female) — Rust-red to nearly blood-red, with a minimum of black and yellow. 
Head with large, deep, coarse punctures that are dense but not confluent, the narrow 
intervening spaces and the depths of the punctures themselves covered with a micro- 
scopic tessellation that is most readily traced in the black areas on the front and m the 
Buprnelypeal region Two rounded ndges or swellings that are inslanting below, 
between the antennae, a little lees densely punctate on their summit than on their side. 
The mandibles long and overlapping, relatively slender at the base but with a broad, 
back-slanting apical edge of rather unbroken contour, there being only a slight irregu- 
larity in the surface between the fairly prominent outer tooth and the inner angle. 1 

Ut is hard to soy to what extent this linear contour may bo due to wear Slight irregularities are 
present on the apical edge of the mandibles of specimens of Paranthidium jvgatonum and lepidum, which 
mandibles are otherwise very similar to those of macrurum In a fresh specimen of Paranthidium per- 
j nctum the mandibles are obtusely quadndentate 
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This long, rather regular, apical edge is not much shorter than the interior edge, 
giving the mandib le almost the proportions of a low isosceles triangle of which the 
outer edge is the base. The clypeus quadndentate to quinquedentate along the middle 
of its apex, rounded and semitransparent on each side of the apex. The five basal 
segments of the antennae and the base of the sixth orange-colored to red, the segments 
beyond coal-black both above and below. The four orange-colored basal segments 
of the flagellum shorter than the black ones. The head rust-red except for a slight 
infusion of yellow at the lower end of the broad, heavy, rust-red bands along the inner 
orbits of the eye, and black on the following parts, apex and basal prominences of 
mandibles, teeth at apex of clypeus, and an area of irregular outline, rather parallel- 
aded below, broader and more or less rounded above, extending from the upper edge 
of the clypeus to include the ocelli. In this black area, however, are two rust-red 
maoulations; one linear, extending downward from the anterior ocellus, and the other 
spear-shaped to quadrate, occupying the space between the mterantenn&l ridges or 
swellings. These two maculations are virtually united, suggesting a spear or hammer 
and its shaft. 

The mesonotum with punctures similar to those on the head; rather larger punc- 
tures on the meeopleura and scutellum. The tegulae densely covered with consider- 
ably smaller punctures. The propodeum densely, distinctly, and rather finely puno- 
tate-tessellate over its entire surface. The tubercles scalelike, slightly upturned along 
then: anterior half and covered except on their anterior edge with blotchy, large but 
vague punctures. The scutellum sub triangular in shape, rather straight-aided and 
with a short posterior end that is almost truncate (but wholly different in appearance 
from the scutellum of Anthidiinaa that have been assigned to Pachyanthidivm and 
AntkidieUum). The following parts are rust-red to blood-red: mesonotum (entirely 
so in one specimen; with L-shaped figures of deep-orange hue in the anterolateral 
angles of the other) ; the mesopleura (almost wholly so m the first specimen, on their 
upper half m the second); the axillae and scutellum; the tubercles and tegulae; the 
upper half of the metapleura (in the first specimen) 

The coxae mostly black and the trochanters with some black discoloration in the 
red (especially marked m the second specimen); the femora and tibiae largely rust-red, 
with a splash of black on the under Bide of the hind femora of the second specimen and 
blank at the apex of the hind tibiae of both specimens; there is a splash of black, too, 
at the base of the otherwise largely rust-red hind basi tarsi; the fore and middle basi- 
tarsi as well as the other tarsal joints largely dull, pale yellowish, and a faint, pale 
yellow streak at the base also of all the tibiae (barely traceable m the second specimen). 

The wings of rather dark brown stain, with brownish venation. The stigma 
orange-colored. The marginal cell without an appendix at the apex. The second 
submarginal cell considerably longer than the first submarginal cell. The second re- 
current vein extends only slightly beyond the second transverse cubital vein 1 ; the 
first recurrent vein extends a considerable distance beyond the first transverse cubital 
vein. 

The tergites of the abdomen ruBt-red (their apices rather darker) with a suboval 
yellow maculation on each side of the first five tergites of the first specimen (in the 
second specimen these yellow maculations are submerged in the prevailing rust-red). 
The punctation of the abdomen is large and coarse, with evidences of superimposed 

’Cockerell in describing the mole of D nuururwn found the “ second r n going well beyond second 
am" 
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tessellation. The apical runs of the tergites are brown and smooth. On the venter 
there is black on the bases of the stemitee even when the apices axe rust-red. 

The ventral scopa is silvery to oohraceous at the base but becomes increasingly 
yellowish as the apex is approached, being reddish golden on the last stennte Yellow 
to golden, too, are the much shorter hairs on the face, vertex, thorax above, over most 
of the legs, and on the tergites of the abdomen. The hairs are silvery gray on the 
anterior part of the cheeks, on the pleura and abdomen beneath, and on the coxae, 
especially those of the hind pair of legs. 

Length, 9 % to 11 mm ; width of thorax, 3/4 to 4 mm ; length of fore wing, includ- 
ing tegula, 10 to 11 mm 

The first specimen, which I designate the allotype (British Museum), 
was collected by H. H. Smith at Venta de Zopilote, Guerrero, Mexico, 
at an elevation of 2800 feet; the second (American Museum) was also 
collected by Smith at R. Papagaio, Guerrero, at an elevation of 1200 feet. 

In spite of slight differences of detail (the most serious being that 
referring to the distance by which the second recurrent nervure extends 
beyond the second transverse cubital vein) these insects accord in so 
many essentials with what Cockerell has described on the basis of the 
male as macrurum that I feel reasonably certain they are the hitherto 
undescribed female of that species 

The ridges converging below between the antennae and the rather 
distinctive mandibles are structures worthy of emphasis. The inter- 
antennal ridges are not so sharply carinate as in some Hypanthidium; 
rather do these ndges resemble the similar structures in Paranthidium 
texanum. The mandibles are very like those of Paranthidium jugatorium , 
Paranthidium lepidum, etc. Judging from Cockerell’s description of the 
pygidium of the male, that structure must closely resemble, if indeed it 
is not identical with, the pygidium of Paranthidium amonicum and 
Paranthidium texanum. I have compared the females here described 
with a female of texanum and find the structural resemblance very dose. 
They accord with texanum in the shape and sculpturing of the head, 
approximately in the dentition of the apex of the clypeus, in the character 
of the interantennal ridges, and the relationship of the joints of the 
antennae. The thoracic structure is the same for both species even to 
the indusion of the rather triangular scutellum with its briefly truncated 
apex, the punctate- tessellate sculpturing of the propodeum, and the 
dense but rather fine punctation of the tegulae. The abdominal punctures 
seem to me rather less dense in texanum, but the different color of the 
tergites tends to make accurate comparison of the punctures difficult. 
Curiously enough, the second recurrent nervure is in the specimen of 
texanum rather farther beyond the second transverse cubital than is the 
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case in the females of macrurum, and this character may be a variable 
one. I suspect variability may occur, too, in the degree of recession of 
the apical edge of the mandible, for while the mandible of the female 
specimen of texanum is similar in character to that of macrurum, its 
apical edge is somewhat more abbreviated. 

Anthidiellum robertsoni (Cockerell) 

Two females and one male, all collected by H. H. Smith: one of the 
females at Soledad, Guerrero, Mexico, at an elevation of 5500 feet, in 
July, the other female at Rincon, Guerrero, at an elevation of 2800 feet, 
in September, the male at Cuernavaca, Morelos, Mexico, in June. Two 
of the specimens (a male and a female) are mthe British Museum; the 
second female is in the collection of the American Museum. 

Anthidiellum toltecum (Cresson) 

Three males, all collected at Atoyac, Vera Cruz, Mexico, by H. H. 
Smith, in April and May. Two of the specimens are in the British 
Museum; the third specimen is in the American Museum. 

Anthidiellum apicale (Cresson) and Anthidiellum auricolle (Friese) 

Anthidium apicale Cresson, 1878, Trans. Amer. Ent. Soc., VII, p 116. Fries®, 
1911, ‘Das Therreich/ 28. Lieferung, pp. 391, 393-394. 

Dianthidium apicale, Cockerell, 1904, Ann. Mag. Nat. Hist , (7) XIV, p. 206; 
1904, Bull. Southern Calif. Acad. Sd., Ill, p. 6; 1914, Froc. U. S. Nat. Mus., 
XLVII, p. 91. 

It would seem that Anthidiellum auricolle (Friese), described from 
Costa Rica, is structurally the same insect that Cresson had previously 
described from Mexico as apicale . An Anthidiellum male taken by Dr. 
Bequaert at Zacapa, Guatemala, on May 9, 1931, which agrees with a 
specimen from San Mateo identified by Friese as his auricolle , first made 
me suspicious that apicale and auricolle , rather contiguous in their range, 
might be the same. Dr. V. S. L. Pate, to whom I entrusted Friese’s 
specimens, male and female, of auricolle, very kindly compared them with 
Cresson’s type material of apicale. He has written me as follows: 

I compared your specimens of auricolle Fr with those of apicale Cr. and found 
them to all intents and purposes identical, particularly the males. I was unable to 
get time to relax the types and compare the mandibles. The legs were drawn up 
rather tightly under the body and likewise a bit difficult to see but m both species 
appeared the same. The extent of the maculation of the faces of the males differs 
slightly but not enough to make any real difference. The thoracic and propodeal 
structure is the same and the structure of the posterior abdominal segments, particu- 
larly in the male, is likewise the same Finally the punctation is similar throughout. 
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Subsequently I had a chance myself to co nfir m Dr. Pate’s diagnosis. 
Cresson’s male of apicale has merely a basal spot on the first tibiae while 
in Fnese’s auncolle before me the whole joint is exteriorly yellow 
(“yellow striped” according to Fnese’s desenption), but structurally the 
insects seem to be the same. 

Anthidiettum apicale is fairly closely related to Anthidiellum per- 
plexum (Smith) from our southeastern states. Tergite 7 is rather broadly 
rounded and the lateral apical comers of tergites 3-6 are lobate m the 
males of both of these insects, but the punctation of the abdominal 
tergites — especially the basal ones — is much denser and less coarse in 
apicale than is the case in perplexum. 

Hypanthidium mexicanum (Cresson) 

Three females, all collected by H. H. Smith, two of them at Atoyac, 
Vera Cruz, Mexico, in April, the third at R. Papagaio, Guerrero, at an 
elevation of 1200 feet, in October. Two of the specimens are in the 
British Museum; the third is in the American Museum. 

Hypanthidium taboganum (Cockerell) 

One female, collected by W. M. Wheeler, at Ancon, Canal Zone, 
on July 17, 1924. The specimen is in the British Museum 

Hypanthidium aureocinctum subspecies parapanamenae, new subspecies 
Male. — The mandibles tri dentate, the outermost tooth acute and long, the other 
two teeth considerably shorter, the innermost one broader but no longer than the 
median one. Two earinae converging below m the space between the antennae. 
The eyes strongly convergent below. The malar space obsolete. The head, like the 
thorax, densely punctured. The punctures largest on the anterior two-thirds of the 
mesopleura; the posterior one-third of the mesopleura mostly smooth but with 
diminutive punctures toward the apex. The tubercles carinate above, not scalelike. 
The scutdlum faintly emarginate at its middle posteriorly Base of metathorax with 
a series of large, deep pits, the thoracic truncation finely tessellate-punctate over most 
of its surface. The abdominal tergites much more finely punctate than the head and 
thorax, and the apex of each tergite more finely punctate than its base. The apical 
rim of tergite 6 abruptly produced toward the middle, the resulting process occupying 
in width a little more than a third of the tergite, truncate in shape but terminating at 
each of its lateral extremities in a rather flat but well-defined tooth. Tergite 7 bilobed 
on its apical half, each of the lobes bring subequal to the rather deep intervening 
emargination. 

The head is black with the following parts chrome-yellow: mandibles except 
teeth; dypeus except narrow, ferruginous, apical edge; moderately broad stripes, 
tapering upward along inner orbits of the eyes, terminating at about the level of the 
anterior ocellus; an interrupted U-shaped figure m the supraclypeal area, the arms of 
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the U almost coextensive with the mterantennal ridges; a continuous band encircling 
the back of the head ; a faint yellow stripe on the light ferruginous scape, the flagellum 
being of a somewhat sooty ferruginous. 

The thorax is black with the following areas chrome-yellow: a spot of variable 
size on the mesopleura; a specklike maculation near the outer edge of the tegulae; 
two inverted L-shaped figures on the mesonotum, the long arm of the L along the 
lateral margin and the shorter arm part way along the anterior margin of the meso- 
notum, with the brief oompletmg element of the L represented by a stunted Humd 
stnpe; a broad stnpe on the axillae that is confluent with a narrower stnpe rimming 
the scutellum posteriorly. 

The legs black with the following exceptions : yellow spots on the anterior and on 
the posterior pair of coxae; a yellow stnpe on the under side of the anterior femora 
and sometimes also on the under side of the middle and posterior femora; a ferruginous 
stripe on the upper side of all the femora; the front tibiae almost wholly ferruginous 
with an ill-defined, yellowish stnpe on their upper side; the middle anteriorly broadly 
ferruginous invaded by yellow, postenorly narrowly black; the hind tibiae black, 
with a vague, small, reddish maculation at the base and a stronger, yellowish macula- 
tion at the apex; the basitarsi externally yellowish, those of the middle and hind legs 
narrowly striped with black posteriorly; the other tarsal joints prevailingly ferrugi- 
nous but more or less invaded by black, with sooty effect on those of the middle and 
posterior pair of legs. The tarsal claws without pulvilh. 

The abdomen predominantly chrome-yellow but with the following excep- 
tions . on tergite 1 the concavity at the base and a broad area at the apex black; on 
tergite 2 an area at the base and a broader area at the apex black; on tergite 3 a very 
narrow area at the base and a reduced area at the apex black; on tergite 4 only the 
apex rather narrowly dark and with more red than black; on tergite 5 the apex 
mostly dear ferruginous; on tergite 6 the median prolongation of the run black, 
the narrow, unextended part of the rim dull ferruginous; tergite 7 in one specimen 
with a slightly darkened run, in the other specimen the nm is hyaline. 

The hairs pale and relatively short on the under side and sides of the thorax; 
long, fairly dense, and pale on the under side of the abdomen; the hairs on the face 
and dorsal surface of the body pale or somewhat golden. The legs with hairs partly 
pale, partly golden. 

The wings dusky, especially so in the costal region; the first recurrent nervure 
goes well beyond the first transverse cubital, and the second recurrent nervure is an 
approximately equal distance beyond the second transverse cubital There is a small 
appendix at the lower extremity of the apex of the marginal cell. The venation is 
brownish; the stigma and the tegulae are orange-colored. 

Length, 6% mm.; width of thorax, 2 J4 mm ; length of forewing, including tegula, 
flK nun. 

Thmale. — S tructurally differentiated from the male as follows: the mandibles 
quadn dentate but with only the two teeth near the outer edge conspicuous and dose 
together, the two teeth toward the inner edge more widely separated and sometimes 
worn low, giving in such cases the impression of an unbroken cutting edge. The 
process on the apex of the penultimate tergite of the male utterly lacking in the female, 
and the apical tergite simple, of uninterrupted, rounded ou tline. 

The inoculations very similar to those of the male, differing only as follows: the 
mandibles more extensively black at the apex; yellow stripes on the under aide of all 
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of the femora in all of the specimens ; the yellow stripe that in the male is superimposed 
on the ferruginous front tibiae lacking; the posterior area of black on the middle tibiae 
more extensive and the maculation at the apex of the hind tibiae lacking; the 
basitarsi black and the other tarsal joints darker than m the mala, for the most 
part or wholly black instead of ferruginous. Tergites 1-6 are as described for the 
male, even in respect to having red replace black on the apex of tergites 4-5; tergite 
6 is wholly yellow except for a very narrow marg in of black nmming the apex. 

The hairs in general like those of the male, distinctly golden on the face and dorsal 
surface of the body 

Length, 6 to 6% mm ; width of thorax, 2% mm ; length of forewmg, including 
tegula, 6 mm. 

I was at first inclined to believe this insect distinct from aureocino 
turn because of the allusion in the description of aureocmctum to the malar 
space as yellow, whereas in the insect here described there is no malar 
space, this being “obsolete” as in Cockerell’s panamense. Through 
Mr. Robert B. Benson of the British Museum, who kindly compared a 
female of parapanamense that I sent him with the type of aureocmctum, 
I am informed, however, that while there are differences of coloration 
between aureocmctum and parapanamense, structurally he can find very 
little difference between the two. In aureocmctum as in panamense 
and parapanamense the malar space is obsolete. Mr. Benson was kind 
enough to send me a specimen identified by the British Museum as 
aureocmctum. It is one of three specimens from the collection of God- 
man and Salvin, being taken at Teapa, State of Tabasco, Mexico. Mr. 
Benson states that the markings on the abdomen of this specimen are 
“considerably paler than in the type” of aureocmctum. Indeed the 
prevalence of red and yellow on the abdomen of this specimen to the 
near exclusion of black, verges on the condition present in the also struc- 
turally similar panamense, and suggests the likelihood of an intergrading 
and possibly overlapping series of forms throughout Central America in 
which one extreme is the highly ornamented panamense and the other, 
perhaps, the rather melanistic form parapanamense. 

Structurally hard to separate from aureocincbum and panamense, 
the subspecies parapanamense differs superficially from aureocindum in 
its somewhat more melanistic tendencies, the discal stripes on the meso- 
thorax being merely stumplike, the legs having much black in addition 
to the merely yellow and red mentioned in the description of aureo- 
cinctum, 1 and several of the abdominal tergites being apically black 
instead of “broadly ferruginous.” 

Structurally the male is virtually identical with what I have 

Un the specimen from Teapa identified as auruanelum the legs ore wholly yellow and reddish 
except for the somewhat block anterior tioohonters. 
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interpreted as the male of 'panamense (1927, Amer. Mus. Novitates, No. 
253, p. 17). The female of parapanamense, too, seems to accord struc- 
turally with the corresponding sex of panamense. What at first appeared 
sharply to differentiate the one female from the other was the quadri- 
dentate mandible of parapanamense as against the bidentate mandible 
instanced in the original description of panamense . Miss Grace Sand- 
house of the U S. National Museum, who kindly relaxed the type speci- 
men of panamense in order the better to examine the mandible, has 
written me, however, as follows: “There are, as you suspected, four 
teeth, arranged as you described them 1 [in your letter] ” This seems to 
remove doubt as to the essential accord structurally of panamense and 
of parapanamense not only in the male but also in the female. 

The above descriptions are based on five specimens, two males and 
three females all collected during February-March, 1931, by J. Bequaert, 
at Santa Emilia Podhuta, Guatemala, at an elevation of 1000 feet. The 
holotype, allotype, and one paratype have been deposited by Dr 
Bequaert in the Museum of Comparative Zoology of Harvard Univer- 
sity; the other two paratypes, male and female, are in the American 
Museum. The allotype was collected at the flowers of Baccharis tri- 
nervis. The identification of the plant was made by Mr. Standley from 
specimens collected by Dr. Bequaert. 


Hypahthisium 


(Mexican and Central American forms only) 
Males 


[Except bUobaium Fnese 2 and aureocincLum Cockerell (male unknown) and 
rndanopterum Cockerell (male unknown).] 
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1 — Tergite 6 produced broadly and truncately along the middle of ita apex Tergite 

7 with its apex bilobed 2. 

Tergite 6 simple. Tergite 7 with its apical margin hyaline and entire, but with a 
pitlike depression medianly . . ... 3 . 

2 — The legs and abdomen dear ferruginous and yellow. . . . .panament w. 

The legs variegated with black and several of the basal tergites of the abdomen 
black banded with yellow paraparumense. 

3. — Tergite 1 maculated. . . 4. 

Tergite 1 immaculate . . taboganum. 

4 — Tergite 2 immaculate . mexicanvm. 

Tergite 2 laterally maculated . . . . . costaricmais. 1 

Females 2 

1. — Two apically converging cannae in the region between the antennae. Clypeus 

yellow except for the anterior edge .2. 

The region between the antennae without cannae . 4. 

2. — Legs yellow with ferruginous or reddish 3. 

Femora black, striped with yellow below and with ferruginous above; middle 
tibiae black posteriorly; hind tibiae black except for a basal spot; basitarsi 
and other tarsal joints mostly black parapanamense. 

3 — The tergites black at the base, broadly ferruginous at the apex, each with a very 

broad, entire, chrome-yellow band aureodnctum. 

The tergites red and yellow to the exclusion of black panamerue. 

4. — Tergite 1 black; tergite 2 with a maculation at each extremity taboganum. 

Tergite 1 maculated ... . . 5. 

5. — Tergite 2 immaculate mexicanum. 

Tergite 2 with a small mark on each side . . mdanopterum. 


'It la possible that oostancsnsii is the undesenbed male of Cockerell's mdanopterum, hut, if so, the 
female type of costancenew does not belong with the male allotype Indeed, I find it difficult on the 
basis at the description to interpret the female of costancenm as a Hypanthidium while I think the male 
is almost certainly of this group Fnese’s type material of costancenaw included not only spe cim e n s from 
San Joefi, Coetaiuoa, but alBo from distant Paraguay It may well, therefore, have been composite. 

*1 am indebted to Mibb Grace Sandh ouse, of the U S National Museum, who kindly examined at 
my request the type material of H mdanopterum, H panamenae, and H taboganum, for aid in preparing 
this key 
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A NEW CATFISH, AMPHILIUS PICTUS, AND A DISCUSSION 
OF A SMALL LIBERIAN COLLECTION OF F ISHES 

By J. T. Nichols and F. R. LaMonte 

In a small but interesting collection of fishes from Liberia, West 
Africa, courteously presented to The American Museum of Natural 
History by Dr. G. W. Harley, we find the following pretty little catfish, 
which appears to be undescribed. 



Fig. 1. Amphiiius pictua, tvoe. 

Amphillua pictua, new species 

Specific Characters — Ventral origin slightly behind middle of dorsal base. 
Head only slightly longer than broad; snout broadly rounded; interocular width 
about 2.5 tim es diameter of eye. Caudal peduncle a little longer than deep Caudal 
shallowly forked, with rounded lobes. Maxillary barbel shorter than head. Length of 
the adipose less than its distance from the dorsal. 

Description op Type. — No. 12313, American Museum of Natural History; 
collected from a stream near Kaleata, Liberia; February, 1932; by Dr. G. W. 
Harley. 
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Length, to base of caudal, 44 m, depth in this length, 5; head to end of occipital 
process, 3.9 Eye in head, 9; snout, 2.1; mterarbital, 3; width of mouth, 2; maxillary 
barbel, 1.4; width of head, 1.1; depth of peduncle, 2; its length, 1 7; base of dorsal, 
2; length of adipose, 1 8; interspace between dorsal and adipose, 1.3; height of dorsal, 
1.4; of anal, 1.8; length of pectoral, 1 2; of ventral, 1 6; caudal, 1.1. 

Dorsal rays, 7 (6 branched); anal, 8 (6 branched); Gill-rakers, 7 on lower limb 
of first arch. 

Head depressed; peduncle compressed, interorbital almost fiat; eyes superior, 
without free nm; lower jaw distinctly included; maxillary barbel not quite reaching 
posterior angle of gill-cover. Origin of dorsal about equidistant between end of snout 
and tip of depressed anal 

Body color irregularly dull olive, without distinct markings; belly before the 
ventrals white. Dorsal dusky at base m front and with a broad blackish cross-band 
above the middle; middle of adipose more or less dusky; caudal with a blackish bar 
at its base and a broad blackish subterminal cross-band leaving the tipB of the lobes 
pale; lower fins pale, essentially unmarked. 

There are five other specimens with the same data, which range from 
32-45 mm. m standard length. 

The material received, all from near Kaleata, Liberia, comprises 
the following: 

5 Marcusenius brachisttus Gill 
12 Iatchihys hmryi Gill 

2 Aleatea longtpinnta (Giinther) 

2 Clariaa aalae Hubrecht 
1 Clariaa libertenata Stemdachner 

6 AmphUiua jnctus Nichols and LaMonte 

4 Eemtchrorms faacnatua Peters 
8 Eemxchromis bimaculatua Gill 

5 Pdmatochromis humihs Boulenger 
15 EaplochUua foaciolaiua GQnther 

This small collection, our first of fresh-water fishes from Liberia, 
though too small to be in any sense conclusive, may yet be analyzed as 
evidence bearing on the relationships of the fresh-water fish-fauna it 
represents. 1-2 

It is made up of some 60 specimens (10 species) as follows: mormy- 
rids, 17 (2 species); characins, 2 (1); catfish, 9 (3); cichlids, 17 (3); 
qyprinodonts, 15 (1). 

The locality lies within the general Nile-West African faunal area, 
where mormyrids, characins, and catfish have been found to be dominant. 
The proportion of catfish therein contained is comparable to that in the 
Nile and Congo,* and is higher than in a collection from across the south- 
ern border of the faunal area in Angola. 1 In the Congo, mormyrids and 

l Nichola and Boulton, ] 927, Amer Mua Novitatp#, No 264, pp 1—2, 

•Nichola, 1628, Amer Mug Novitatee, No 319, pp 3-7 
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characins were found to be about equally balanced, each 18 per cent by 
species. Across in Angola, the mormyrids still held at 16% per cent, but 
characins were only 8% per cent ; whereas in the Nile collection mormyrids 
were down to about 12 per cent, characins up to 30 per cent; and in the 
present small Liberian collection characins are 10 per cent and 2 monny- 
rids 20 per cent (2 specimens of the former versus 17 of the latter). It 
may be that the small proportion of characins in the Liberian and 
Angolan collections is correlated with an ecological factor, — am a.11 
streams. 

In any event, there is thus far nothing to mate of Liberia more an 
outlying part of the general Nile-West African faunal area, than of 
Angola. However, let us consider the genus Barbus : 3 or 4 per cent in 
Congo and Nile collections; 41% per cent in that from Angola; none in 
the Liberian collection. Also, the lack of representation of this genus 
can hardly be assigned to ecological conditions, for (though it is generally 
poorly represented in the forested West African area) small streams are 
as a rule favorable for it. The considerable representation of cichlids, 
30 per cent (17 specimens confirming the significance of 3 species), is 
interesting, as compared with only 9 per cent Congo and Nile and 20% 
per cent Angola; also of interest is the presence in the Liberian collection 
of cyprinodonts (15 individuals of 1 species), 10 per cent, these being a 
very minor factor elsewhere. From this, one might get the impression 
that cichlids have been shouldered aside from the heart of the present 
strong Nile-Congo fauna, and that there is correlation between abundance 
of cyprinodonts and a territory that is remote from the point of entrance 
of the recent Barbus invasion of Africa. On other grounds it seems more 
likely that these two “ peripheral” groups infiltrated an established 
“continental” catfish-characin fauna, than that they were present be- 
fore Africa’s invasion by such, but at least there is the implication that 
they have been long present and are not a recent invasion as the genus 
Barbus seems to be. 




AMERICAN MUSEUM NOYITATES 

Fubluhad by 

Number 627 ^AMtaorHwiiiitew May 27, 1933 


66 6 ( 118 . 62 ) 

A LIST OF THE FOSSIL LAND MAMMALS OF JAPAN AND 
KOREA WITH DESCRIPTIONS OF NEW EOCENE FORMS 
FROM KOREA 

By Shigeyastj Tokunaga 
INTRODUCTION 

The author has recently visited the Department of Palaeontology 
at the American Museum of Natural History and has had the 
opportunity of making comparisons between the Korean fossils briefly 
described m the following pages and the extensive collection of the 
Central Asiatic Expedition from Mongolia. He desires to express here 
his appreciation of the opportunity to publish in Novitates the first 
description of this Korean fauna and the list of Japanese and Korean 
fossil mammals as known to date 

A mammalian jaw-bone belonging to the genus Brachyodus, which 
was excavated by the author at the Ohgocene coal-bed in Kyushu, is 
assuredly the most ancient land-mammal ever discovered in Japan 
proper. 

A number of specimens described in this paper have been unearthed 
in the Eocene beds m the northwestern part of Korea. Several kinds of 
mammals are reported to have been excavated in the Miocene districts 
of Japan, among which those from Mmo are especially worthy of notice. 

An interesting species of Cervavus which lived m the Pontian age, 
the author is informed has been discovered in Japan and China. This 
proves the fact that the islands of Japan were connected with the con- 
tinent dunng late Miocene tune. 

The surest evidence, however, of the land connection of Japan with 
China and India is given by the proboscideans found abundantly m the 
older Pleistocene beds of Japan Whether the land-bridge existed in the 
older Holocene, still remains to be determined. 

Six species of Rhinoceros were named provisionally as new species 
by the author, and their confirmatory studies are now being under- 
taken. 

The species marked with an asterisk in the following list are those 
common to Japan and continental Asia : 
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List op the Fossil Land Mammals of Japan and Korea 




O 

. 

ffl 

1 

Specific Names 

Locality 


I 

S 

1 

Primate a 

Macacus fuscatus Bly 

Rodbntia 

Kyushu (Buzen) 




X 

Sciund 

Honshu (Mino) 


X 



Lepus braehyurus brachyurus Tem 
Cahnivora 

Kyushu (Buzen) 




X 

Meles anakuma Tem. 

Honshu (Shimotsuke), 
Kyushu (Buzen) 




X 

Probobcidba 1 






Hetmmastodon annedens Mat. 

Honshu (Mino) 


X 



( Serridentmus ) 

*Proategodon latidens (Clift) 

Honshu (Hitachi, 


X 



(Stegolophodon) 

Rikuzen) 





Trilophodon sendatcus Mat. 

Honshu (Rikuzen) 



X 


( [Semdentinus ) 

*Trdophodon palaeindtcua Lyd. 

Honshu (Mino) 


X 



Parastegodon aurorae Mat. 

Honshu (Kaga) 



X 


( Stegodon ) 

*Stegodon bonbtfrons Falc. and Caut 

Honshu (Kazusa) 



X 


*Stegodon clifti Falc and Caut. 

Honshu (Ise) 



X 


* Stegodon orientals Owen 

Honshu (Kazusa, Shi- 




X 


motsuke, Echigo, Suo), 
Nagasaki), Inland Sea 





*Stegodon sinensis Owen 

Inland Sea 




X 

Stegodon sp. 

Kyushu (Hyugn) 


X 



Parelephas protomammon teus Mat. 

Honshu (Kazusa) 



X 


( Palaeoloxodon ) 

*Pardephas irogonthem Pohlig 

Honshu (Kazusa, Mika- 
wa, Omi, Shinono), 
Inland Sea. 




X 

Loxodonta tokunagai Mat. 

Honshu (Etchu) 



X 


( Palaeoloxodon ) 

Loxodonta namadica naumanni 

Honshu (Musashi, Toto- 




X 

Mak. 1924 ( Palaeoloxodon ) 

mi, Sagami, Hitachi, 
Kazusa, Mikawa, 
Shimosa) 





Elephas namadicus setoensis Mak. 

Inland Sea 




X 

1929 ( Palaeoloxodon ) 







*The Mines in parentheses are the generic references whioh will be need in Professor Henry Fairfield 
Osborn i forthcoming m»mnlT on the Proboeoidea. 
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List op the Fossil Land Mammals op Japan and Korea — Cont. 




i 

. 

03 

© 

Specific Names 

Locality 

o 

1 

S 

1 

Loxodonia namadtca yabei Mat 

Honshu (Ugo, Noto), 
Inland Sea, Shikoku, 
Hokaido (Ishikari) 


1 


X 

Elephas indtcus buskt Mat. 

Honshu (Musashi, Mmo, 




X 


Mutsu) 


1 



Mastodon, sp. 

PbHISSODACTYIiA 

Korea (Joshin) 


D 

? 


Equidae 






AnchitJienum hypaihippcndes Mat 

Honshu (Mmo) 


X 



*Equus cdbatiuB Linnd 

Honshu (Hyogo), Korea 




X 


(Keikido) 





Tapiridae 

PaXaeotapirus yagtt Mat. 
Helaletidae 

Honshu (Mmo) 


X 



Desmatothenum grangeri, sp nov 
Lophiodontidae 

Korea (Kokaido) X 1 





Lophiodont 

Titanotheziidae 

Korea (Kokaido) X 1 





Titanothere sp. 

Hozan coal mine, North- 






western Korea X 1 





Rhinocerotidae 






Teleoceras pugnator Mat. 

Honshu (Mmo) 


X 



§ 

I 

i 

1 

Honshu (Mino) 


X 



Tok. 

Rhinoceros ( Teleoceroa ?) kaniertsis 

Honshu (Mmo) 


X 



Tok. 

Rhinoceros ( Aceratheriumt ) 

Honshu (Suo) 


X 



walanabei Tok. 

Rhinoceros ( Acerathenuml ) maku 

Korea (Kokaido) 


X 



Tok 

Rhinoceros sp. 

Honshu (Suo) 


X 



Rhinoceros shindot Tok. 

Honshu (Shimotsuke) 




X 


Kyushu (Buzen) 





Rhinoceros koreanicus Tok. 

Korea (Keikido) 




X 

Rhinoceros sp 

Taiwan (Taikei) 




X 

AeTIODAut r jlA 






Anthracothenidae 






Brachypodus japonicus Mat. 

Kyushu (Hizen) 

X 





'Upper Eocene. 
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List of the Fossil Land Mammals of Japan and Korea — Coni. 


Specific Names 

Locality 

Oligocene 

i 

o 

o 

s 


i 


s 

Suidae 






Sue mppomcus Mat. 

Honshu (Ugo) 




X 

Sue leucomyetax Tern. 

Honshu (Shimotsuke), 




X 


Kyushu (Buzen) 





Cervidae 






Amphifaaffuiue minoensis Mat. 

Honshu (Mino) 


X 



Dtcrocerus tokunagai Mat. 

Honshu (Iwaki) 


X 



Cervavus oweni htrabayashii Tok. 

Honshu (Shinano) 


X 



Cervus nt ppm ntppon Tern. 

Honshu (Musashi, Shi- 




X 


motsuke, Ugo), Kyushu 
(Buzen), Inland Sea 





Cervus kazusensis Mat. 

Honshu (Kazusa) 




X 

Cervus nukiuenets Mat. 

Loochoo Is. 




X 

*Ceroue cfr. daphne Lum6 

Korea (Heian-nando) 




X 

Cervus sp. 

Honshu (Shimoosa) 




X 

Cervus Bp. 

Honshu (Totomi) 



? 


Cervus sp. 

Honshu (Sagami) 



? 


*Elaphurua davtdvmue 

Honshu (Kazusa) 




X 

M-Edwards 






Muntiacus astylodon Mat. 
Giraffidae 

Loochoo Is. 




X 

Qiraffa rdpponica Mat. 

Bovidae 

Honshu (Kazusa) 




X 

Biibalvna sp. 

Honshu (Omi) 



X 


* Bison occidentahs Lucas 

Inland Sea 




X 

*Bibos geron Mat. 

Inland Sea 




X 


Eocene Mammals from Korea 
In Kokaido, the northwestern part of Korea, there have been 
deposited Tertiary strata, in which the Hozan coal seams are found and 
at the present time coal-mining operations are in progress. The thick- 
ness of the principal seam is about 25 feet. The latter is interveined with 
four or more thin partings and lies near the base of the Tertiary of the 
region, being separated by only 20-30 feet from the underlying Palaeo- 
zoic limestone. Sandy shales with molluscan fossils such as Mya, and 
others are found overlying the seam. Because of the scarcity of fossils, 











Fig.l.—A Titanothere, P 2 - 8 right; B Titanothere, Mi(?) left; 
C. Titanothere, M‘H right All natural size D Lophiodont, F< 
right. Twice natural size. 


s 
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the geological age of the coal-bearing strata had not hitherto been 
determined. In 1930 the author visited this district, and fortunately 
collected a number of mammalian remains, securely imbedded in the 
coal. Mostly they are fragments, but they are very important as they 
determine the approximate geological age of this horizon. 

The more noteworthy of these fossils are the teeth of a titanothere, 
a jaw fragment of Desmatothenum and various teeth of the Rhino ceroti- 
dae (provisionally named as Rhinoceros makii in the present list) and 
some lophiodont animal (see Fig. 1). 

Among the numerous fragments of the teeth of titanotheres, the 
author found the following specimens which probably belong to one 
individual and some of which are shown in Fig 1 of this paper: 

Right lower canine. 

Right upper second and third premolars, and second molar. 

Left upper third premolar. 

Lower third premolar and third molar. 

Excepting these isolated teeth, other portions of the skull were 
entirely broken, so it is too hazardous to assign even a generic name 
to the present specimens. 



Fig. 2 . — Desmatothenum grangeri, sp. nov. Type specimen. Fragment of left 
maxilla with F*-!* 4 , From the Upper Eocene coal measures of northwestern Korea. 
Seven-fourths natural size. 

Desmatotherium granger!, sp. nov. 

Type. — A fragment of the left wwiHna with P 3 -!* well preserved. From the 
collection of Professor Shigeyasu Tokunaga of Waseda University, Tokyo, Japan. 

Horizon and Locality. — From the Upper Eocene Hozan coal deposit. Kokaido, 
northwestern Korea. Collected by Professor Shigeyasu Tokunaga. 

Diagnosis. — Size approximately that of D. mongohense from the Irdin Manha 
beds of Mongolia but differing from both that species and from D. fissum, also from 
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the Ir din Manha beds, by the greater simplicity and less quadrate character of the 
premolars P 2 and P® with a single interior cusp and triangular in outline P 4 with 
two inner cusps placed close together and separated by shallow groove on the lin gua] 
face of the tooth; subquadrate m outline. Enamel crown relatively low, 5 mm in 
the present species and 6 mm in D. mongoltense, measured on the lin g ual face of the 
teeth. 

The species is readily distinguished from the Mongolian forms, espe- 
cially in the P 2 and P 8 which in the latter species are distinctly quadrate 
four-cusped teeth. In the P 4 the resemblance to D. mongoliense and D. 
fi8sum is closer. D. grangeri is the most primitive of the three Asiatic 
species known and may possibly come from a horizon a little older than 
Irdin Manha, although this is not probable. 

Measurements of Desmatothenum grangeri 


p2_pi 

=25 5 mm 

p2 

antero-post. 

- 8 

p2 

transverse 

= 9 

P 3 

antero-post. 

= 8.5 

P 8 

transverse 

= 11 

P 4 

antero-post. 

= e. 

P 4 

transverse 

= 12. 


Although the specimens of titanothere are not so perfectly pre- 
served, yet the associated discovery of Desmatothenum in Korea surely 
proves a close connection of mammalian faunas m Korea and Mongolia 
in Upper Eocene time. 

By means of the above-mentioned data we can say that the 
Hozan horizon, of Korea belongs to the Upper Eocene and is probably 
correlated with either the Irdin Manha or Shara Murun formations of 
Mongolia. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXIV 1 

NOTES ON POLYNESIAN FLYCATCHERS AND A REVISION OF THE 
’ GENUS CLYT0RHYNCHU8 ELLIOT 

By Ernst Mate 

The confusion among the Polynesian flycatchers has made urgent 
the need for a revision. The present classification is very artificial, 
especially as the main character on which the classification is based, the 
shape of the bill, is not only different in every genus, but even varies 
sometimes in the races of the same species. 

There are a few fairly circumscribed genera of flycatchers that 
extend into Polynesia, as Rhipidura? and Myiagra. Other species agree 
in general color pattern, in the structure of the plumage, m the shape of 
the wing, in the structure of tarsus and feet, and other characters, but 
show many peculiarities in the shape of the bill. While the ordinary 
flycatcher bill is depressed, these birds have a bill that is as high as it is 
wide, or even decidedly compressed. This variation is deceptive enough 
to have caused the birds to be arranged in entirely different families, 
as, for example, in the Prionopidae or Laniidae. I called attention to 
this in my paper on the birds of Rennell Island, 8 p. 24, stating: “Pinaro- 
lestes is not a genus of shrikes, as we find it placed m most modem reviews 
and catalogues, but it is most closely related to two genera of flycatchers, 
Monarcha and Pomarea 

Still more striking than the removal of Pinarolestes (correctly 
Clytorhynchus) from the shrikes, is another discovery I made during 
these studies. I found that “Lalage” ( =Neolalage ) banksiana is not a 
cuckoo-shrike at all, but a flycatcher, which agrees rather well in its 
structure with Mayrornis except for the different color pattern and 
stronger feet. 

The genera Pomarea, Metabolus (of which Monacharses Mathews 
is probably a synonym), Mayrornis, and Neolalage are all more or less 
closely related to Monarcha, and it would be somewhat difficult to 

Previous papers in this senes comprise American Museum Novitates Nos 116, 124, 140, 322, 337, 
360, 356, 361, 365, 370, 410, 466, 486, 488, 189, 602, 604, 610, 620, 522, 531, 690, and 609. 

U931, Arnei Mus Novxt , No 602 

’1911, inior Mus Novit , No 486, p 24 
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work out any definite generic characters. They all have a bill that is 
rather narrow for a flycatcher, but still is usually as broad as high at the 
nostrils. 

When discussing the members of the genus Pomarea , l Murphy and 
Mathews did not mention P. dimidiaia (Hartlaub and Frnsch) from the 
Cook Islands, southwest of Tahiti Hartlaub and Finsch emphasized 
the similarity of the new bird to “ Monarches ” [ =Pomarea ] mger , and 
their description agrees well with this viewpoint. 

I have examined most of the known specimens of this species m the 
museums of Bremen, Hamburg, and London, and I fully agree with 
Hartlaub and Finsch. Mr. Delacour, with whom I inspected the speci- 
mens in the British Museum, even suggested that dirmdiata be regarded 
as a subspecies of nigra. The color characters are undoubtedly essen- 
tially the same, but the bill is somewhat longer and flatter than in nigra. 
The genus Rarotonga Mathews,® based on M. dimidiata Hartlaub and 
Finsch, therefore has to be considered as a synonym of Pomarea. 

A specialization occurs in the genus Clytorhynchus. The bill is 
compressed laterally, has a hook, and reaches an enormous sizo m the 
larger species of the genus. Nevertheless, a close study soon convinces 
one that it is really quite a near relative of Mayromis and Pomarea. 

It may be well to mention in this connection that neither does the 
genus Pachycephala belong to the shrikes The exact position of this 
genus is doubtful, but, together with some of the related genera, it seems 
to belong in the vicinity of the flycatchers. As a matter of fact, there 
are several species in the Papuan region that have been united with 
Pachycephala by some authors and with Poecilodryas by others. There 
is certainly no sharp line. 

Two more of the Polynesian genera are referred to the flycatchers, 
but they belong to different sections of that family. Gerygone has 
already been treated m American Museum Novitates No. 486, 1931, 
pp. 22-23, and Petroica , which occurs in Polynesia with only one species, 
will be reviewed in a paper which I will prepare soon. The present 
paper contains a revision of the genus Clytorhynchus Elliot. The genera 
Myiagra, Mayromis, Neolalage and Petroica re main to be treated in the 
future. 


Clytorhynohus Elliot 

Clytorhynchus Elliot, 1870, Proo. Zool. Soc. Loud., p 242. Type (by mono- 
typy): C. pachycephcdoides Elliot. 

iMurphy and Mathews, 1928, Amur. Mua Novit., No 387, pp 1-9. 

‘Mathews, 1928, Bull. Brit Onu, Club, XLV, p. 93 
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Ptnarole8les Sharth, 1877, 'Cat Birds Bnt Mus III, p 293. Type (by 
original designation): Mytolesiea vxhensis Hartlaub 

Generic Characters — A flycatcher of the Pomarea , Chastempsis, Mayromis , 
and Monarcha group, but differs in the large, elongated and laterally much com- 
pressed bill; torsi long and strong; toil long; longest secondary usually longer than 
second primary; feathers on forehead dense and somewhat stiff; usually no sexual 
dimorphism in coloration. 

The classification of this group has not made much progress since 
the publication of the ' Catalogue of the Birds in the British Museum/ III 
(1877). In that pubhcation Sharpe, basing his work partly on earlier 
authors, confused the classification of the genus so completely that it 
has not yet been clarified. 

To mention first the generic problem, Sharpe mcluded the Papuan 
megarhynchus (and allies) and the Polynesian vitiensis (and allies) in 
one genus For this genus he created a new name (Pmarolestes) , assum- 
ing that Bonaparte’s MyiolesLes was preoccupied by Cabams’s genus of 
the same name But as I have shown recently, 1 Bonaparte’s name has at 
least ten months’ priority Sharpe complicated matters further by 
selecting vitiensis as the type for the “renamed” Bonapartian genus, 
although none of the Polynesian species was originally included in Bona- 
parte’s genus He furthermore overlooked (as did every subsequent 
author) the fact that vitiensis, the type species of his new genus Pmaro- 
lestes (1877) is a geographical representative of pachycephaloides, the 
type species of Elliot’s genus Clytorhynchus (1870), which Sharpe treated 
in the eighth volume of the ‘Catalogue of Birds ’ Bis genus therefore 
becomes a synonym of Elliot’s, while the Papuan birds, which are 
genencally different, have to be put in the genus Myiolestes Bonaparte 
(1850) \nec Cabanis, 1851]. 

Concerning the specific classification, Sharpe tried (ibid., Ill, pp. 
299-302) to use subspecies against his usual principles, but he had very 
doubtful success. Ho divided the Polynesian members of his genus 
“ Pmarole8te8” mto four species: P. kernel, P. vitiensis (with buensis, 
fortunae, and comprcssirostns as subspecies), P. macrorhynchus (with 
maximus as subspecies), and P. nigrogulans. In fact heinei and macro - 
rhynchus are subspecies of vitiensis, while maximus is a synonym of 
nigrogulans. The other Clytorhynchus (pachycephaloides) he attributed 
to a different family and treated it in another volume (VIII) of the 
‘Catalogue of Birds m the British Museum.’ 

Wiglesworth (‘Aves Polynesiae/ p 27) did not improve on this 
system except by putting pachycephaloides in the vicinity of vitiensis, 

>1931 (Deo ), Mitt. Zool. Mua Beilin, XVII, p 070 
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following the lead of Layard. Wetmore (Ibis, 1925, pp. 850-851) also 
did not suggest any improvements, apparently on account of insufficient 
material. Mathews (‘Syst. Av. Austr./ pp. 649-650), who had examined 
the material of the Whitney Expedition, the same material I have before 
me, correctly included heinei, poweUi, and nesiotes in the species intiensis, 
but otherwise copied the errors of his predecessors 

The Whitney material shows clearly that we have two groups of 
species in this genus: one with large birds and one with small ones. 
I shall begin with the treatment of the small forms, since the typical 
species of the genus belongs to this group. 

Superspecies Clytorhynchus vitiensis 
Range. — Southern Melanesia and Central Polynesia. Includes two 
species: pachycephaloides (Southern Melanesia) and mtiensis (Central 
Polynesia). 


Range 


Clytorhynchus pachycephaloides 
-New Caledonia, New Hebrides, Banks and Torres Islands. 


Clytorhynchus pachycephaloides pachycephaloides Elliot 

Clytorhynchus ‘pachycephaloides Elliot, 1870, Proc Zool. Soc. Lond., p. 242, New 
Caledonia. 

Type. — No. 7672 , Amer Mus Nat Hist ; cT ad.; New Caledonia. 

Meashbements of Type — Wing, 88 5; tail, 80; tarsus, 21; culmen, 24; 
exposed culmen, 10 

Range. — New Caledonia. 

The type is in rather poor condition and so foxed that the color 
can no longer be described with accuracy. The tips of the wing-feath- 
ers and tail-feathers are worn off; the small white tip on the second tail- 
feather (next to the central) is not visible. The measurements given by 
Elliot in the original description are somewhat too small, a point which 
has been stressed by several authors. 1 On the other hand, the measure- 
ments given by Layard 2 are obviously too large. I have given therefore 
the correct measurements. 

Aside from its somewhat larger bill, this bird is surprisingly similar 
to vitiensis, and it may be of interest to repeat what Layard said about 
this bird fifty years ago. 8 “It is exactly like a Myiolestes in shape and 
coloration, and, but for the bill, would be taken for one when in the 
hand. Mr. Cockerell, the zoological collector, now here on his way to 

‘All the measurements were compiled by Sa rosin, 1913, ‘\ ogel Neu-Caledoiuens,' p 32 
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the Solomon Islands, on being shown this bird by us exclaimed, ‘Why, 
I shot that m Fiji!’ He was thinking of Myiolestes mhensis.” 

CIytorhynch.ua pachycephaloidea grlsescens Sharpe 

Clytorhynchus gnsescena Sharpe, 1899, Bull Brit Orn. Club, X, p. 29, Espiritu 
Santo, New Hebrides (type examined) 

Clytorhynchua vatenata Sharps, 1899, ibid . p 29, “ Vatd” = Efate (type examined). 

Adult (male and female) — Similar to pachycephaloidea, but less rufous, more 
olive on the upperside, and more grayish underneath Upperside dark brown, with a 
slight olive tinge (near mu mm y brown, R. XV), lighter on forehead, and more rufous 
on rump and upper tad-coverts; underside much lighter and somewhat tending 
toward a gray color; throat dull buffy gray, slightly streaked by having dark gray 
shaft-streaks on all feathers of the upper throat; sides of head, ear-coverts, and rest 
of underside dull grayish clay-color; sides of breast and flanks washed with cinnamon 
or rufous cinnamon; under tad-coverts with broad white edges as in pachycephaloidea; 
tail-feathers fuscous, edged with olivaceous brown near the base; shafts black, under- 
neath white; white tips of decreasing size on all but the central pan* of tail-feathera; 
wings blackish brown, with brown or cinnamon-brown edges to the wing-feathers and 
upper wing-coverts; axillaries whitish, washed with grayish buff; under wmg-coverts 
gray with whitish edges; inner edges of wing-feathers buff 

Immature (male and female) — Similar to adult, but bill not bluish lead-gray 
with whitish edges, but blackish brown; wing-feathers more rounded, softer and with 
more conspicuous brown edges; tail-feathers narrower and more pointed. 

Nestling (juvemd) — Entire body covered with a soft down which is dull rufous- 
brown on the upperside, and dull grayish drab underneath; the middle of the belly is 
whitish. 

Tarsus 22-23; culmen, from base 24-25. 




Wing 

Tail 

Efate 

12 c? ad. 

92-97 (94 4) 

78-87 (81 5) 

Mai 

6 c? ad. 

90-94 (92.3) 

79-83 (81.2) 


2 9 ad. 

90,90 

80,80 

Epi 

12 cf ad. 

91-97 (98 2) 

79-86 (81 3) 

5 9 ad. 

89-93 (90.0) 

76-81 (78.2) 

Santo 

11 cP ad 

89-94 (91 8) 

76-81 (77.0) 


8 cP un. 

84-88 (86 3) 

76-79 (77.1) 


0 9 ad 

88-90 (89.0) 

74-77 (76.8) 


5 9 un. 

84-86 (86.4) 

76-77 (76.1) 

Vanua Lava 

5 cP ad. 

91-94 (92.4) 

76-81 (78.6) 


5 9 ad. 

87-91 (89.0) 

74-78 (76.6) 

Hiu, Torres 

9 c? ad. 

88-94 (91.0) 

77-81 (79.6) 


Range. — New Hebrides (Efate, Mai, Pauuma, Lopevi, Aoba, Epi, 
Aurora, Pentecost, Malekula, Malo and Santo), Banks Islands (Vanua 
Lava, Meralav, Gaua, Valua, and Bligh), and Torres Islands (Hiu). 

There is a great deal of individual variation; some specimens are 
duller and more Band-colored, others richer and more rufous. Possibly 
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there is also a slight geographical variation. Sharpe named the bird from 
Efate from one specimen, stating that “it appears to be slightly different” 
from the New Caledonian species Undoubtedly it is! But Sharpe does 
not give any differences between it and the Santo bird. The extensive 
material at hand shows that there are no such differences. The Whitney 
series from Santo is rather dull and sandy colored, but all the specimens 
are extremely worn. Birds from the Banks Islands and oven of the Torres 
Islands are as richly colored as those from Efate. The Torres Island 
senes agrees very well with birds from other localities, except that most 
specimens have cheeks, lores, and forehead unusually grayish. In size 
the birds from the various islands also agree very well with each other. 
On the average birds from Efate are somewhat larger, but there is a 
decided overlapping. 


Clytorhynehua vitiensis 

Range. — Fiji Islands, Rotumah, Home Islands, Samoa, and Tonga 
group. 

Part of this range is inhabited by some quite pronounced sub- 
species. In the Fiji Islands, however, it is rather difficult to work out 
subspecies that are well defined and geographically restricted. The few 
distinguishing characters that arc present in this species, such as the 
shape of the bill, the extent of the white on the tips of the tail-feathers, 
the proportions, and the general coloration, not only vary individually a 
great deal but also change slightly from island to island. 

One can distinguish four extremes on the four comers of the range 
of this specieB within Fiji: Kandavu (S.W j, Viti Levu (N.W.), Taviuni 
(N.E.), and Lau Archipelago (S E.), but the birds from all the other 
islands combine characters of all these four races It is somewhat a 
matter of opinion to which subspecies the populations of some of the 
islands should be referred, and also whether or not additional races 
should be described from intermediate localities. 

Layard and other authors have frequently mentioned the great 
differences in size between birds from several islands of the Fiji group. 
The following table of most carefully taken measurements will show that 
these differences are not very striking and also that the extremes are 
well bridged by populations from intermediate localities. 
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Measurements of Adult Males 




WtNG 

Tail 

CULMEN 

Kandnvu 

8 cF 

82-90 (86 6) 

67-77 (72 6) 

22 3-24 8 (23 2) 

Ono 

2 cF 

83, 87 (86 0) 

70, 74 (72 0) 

24 0, 24 4 (24 2) 

Mbengha 

7 cF 

86-90 (87 7) 

74-78 (76 5) 

22 0-22 9 (22 3) 

Viti Levu 

9 o’ 

87-94 (00 6) 

76-81 (78 4) 

22 6-24 2 (23 3) 

Ovalau 

5 cF 

88-90 (88 8) 

70-78 (77 0) 

21 3-22 3 (22 0) 

Wakaya 

1 cF 

86 

74 


Makongai 

1 cF 

90 

78 

22 8 

Namena 

5 cf 

86-91 (89 0) 

74-77 (75 0) 

21 7-24 0 (23 2) 

Ngau 

11 cF 

84-88 (86.7) 

72-75 (73 5) 

22.1-23 7 (22 8) 

Koro 

11 cF 

85-90 (87 4) 

71-76 (74 0) 

21.1-23 9 (22 6) 

Vanua Levu 

10 cF 

89-94 (91 2) 

76-83 (79 1) 

22.6-24 3 (23 4) 

Kio 

3 cF 

88, 92 (89 3) 

74-79 (77 0) 

23 1-23 9 (23 5) 

Tavium 

11 cF 

89-95 (92 1) 

76-80 (78 0) 

23.3-25 8 (24 2) 

Rambi 

5 cF 

90-93 (91.6) 

79-84 (80 8) 

23.9-26 1 (24 4) 

Ngamia 

4 cF 

94-96 (95.2) 

79-82 (80 5) 

24 9-26.3 (25.1) 


Measurements of Adult Females 




Wing 

Tail 

CULMEN 

Kandavu 

5 9 

81-85 (83.4) 

68-74 (71 6) 

21 6-23 9 (23.1) 

Ono 

2 9 

81, 83 (82 0) 

70, 70 (70.0) 

21 4, 22 8 (22.1) 

Mbengha 

5 9 

84-86 (86.0) 

74-75 (74 2) 

22 1-22 8 (22.4) 

Viti Levu 

6 9 

86-89 (870) 

75-80 (76.6) 

22 3-24 0 (23 1) 

Ovalau 

4 9 

84-86 (86 0) 

73-75 (74 5) 

21 7-22 2 (22.0) 

Wakaya 

2 9 

84, 86 (86.0) 

74, 76 (75 0) 

22 0-22 9 (22 4) 

Makongai 

2 9 

85, 85 (86 0) 

72, 72 (72.0) 

21 6, 22.4 (22.0) 

Namena 

4 9 

85-89 (87 0) 

72-78 (75.2) 

21 2-22.9 (22 2) 

Ngau 

6 9 

84-87 (85 6) 

72-77 (74.2) 

21.8-23.1 (22 4) 

Koro 

4 9 

84-87 (85 8) 

71-74 (72 5) 

22 4-23 8 (23.0) 

Vanua Levu 

4 9 

86-90 (88 0) 

74-78 (75 8) 

22 8-24 0 (23.4) 

Kio 

2 9 

87, 89 (88 0) 

73, 79 (76 0) 

23 9,24 9(23 4) 

Taviuni 

5 9 

85 91 (88 4) 

74-76 (75 0) 

23 4-24 8 (23 7) 

Ramin 

2 9 

84, 89 (80 6) 

75, 77 (76 0) 

240, 247(24 4) 

Ngamia 

2 9 

91, 92 (91.5) 

79, 80 (79.5) 



Clytorhynchus vitiensis vitiensis (Hartlaub) 

Myxolestes mhenm Habtlattb, 1806, Ibis, p 173, Ovalau 
Adult Male — Crown, back, and scapulars sepia brown, rump and upper tail- 
coverts more rufous; lores, supercflianes, and sides of head dull brownish-gray; 
underside more or less dirty buffy or olivaceous gray, middle of abdomen lighter; 
sides of throat and breast washed with olive-brown; flanks tawny; wings dark brown, 
upper wing-coverts and wing-feathers narrowly edged with rufous or cinnamon- 
brown; axillanes and under wing-coverts gray with a slight brownish wash; tail 
dark brown, tail-feathers with narrow cinnamon edges near the base; outer three 
tail-feathers with broad white or buffy white spots on the tip of the inner web; on 
the outermost tail-feather also some white on the tip of the outer web; size and color 
of these spots vary considerably. 
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Adult Female. — Not perceptibly different from males; white spots on tip of 
tail-feathers perhaps averaging smaller. 

Iris brown, bill black with whitish tomia, feet bluish gray. 

Immature. — In coloration similar to the adult, but bill entirely blackish; first 
primary rounded; wing-feathers softer; tail-feathers narrower 

Nestling — Body plumage very soft and downy; upperside rufous-brownish, 
underside whi tish , more cinnamomeous on the sides of the breast and flanks; bill 
black. 

Mbasubemhnts. — See table, p 7. 

To wtiensi8 I refer also the populations of some of the islands m the 
vicinit y of Ovalau. However, as they have in each case certain characters 
of their own, I shall describe separately the populations of each of these 
islands as compared with Ovalau birds. 

Vm Levu — Slightly larger, with longer bills; tips of tail-feathers on the 
average purer white; upper throat, lores and sides of head darker, block bases of the 
feathers more pronounced; upperside less rufous; hind neck and crown with a more 
distinct grayish olive tinge 

Waxaya and Makongai. — The few specimens from these two islands agree in 
every respect with typical i ntienais 

N amtt.u a — A gree in size and coloration very well with Viti Levu specimens; 
tail short. In some specimens the olive-gray tinge of hind neck and crown is rather 
pronounced, thus slightly approaching buensis 

Kobo.— Also very similar to typical birds; upperside slightly more grayish olive; 
ear-coverts lighter and less brownish; under tail-coverts paler, less rufous; tips of 
tail-feathers more whitish; bill slightly heavier 

Ngatj. — S maller than viti ensts, particularly in the male sex; bill finer, more 
compressed; upperside lighter, less dark brown, more cinnamon, less rufous; tail- 
feathers and wing-feathers lighter brown; grayish parts of underside washed with 
olive-buff; middle of belly not as light as in vUionsis; rufous of flanks and under tail- 
coverts less tawny, more cinnamon; sides of head lighter; whitish edge of mandibles 
broader These birds thus tend in several respects toward the characters of com- 
pressirostrw, but are still clearly referable to niiensis. 

Mbbngha. — Somewhat intermediate between wtienais and compreasirosLrxs, but 
nearer to mitensts; differs from Ovalau birds m smaller size; bill of a shape similar to 
vitiensie, not long and compressed; upperside dark os m vitiensxa, sometimes with a 
dark rufous wash; underside also sometimes rather washed with rufous, but m the 
series more like mitensts without the buffy tone of compressir oslns. Remarkable m 
this population is the high number of specimens in the rufous phase, which occurs only 
arely on other islands. 

Range. — Ovalau, Viti Levu, Namena, Wakaya, Makongai, Koro, 
Ngau, and Mbengha, Fiji Islands. 

Clytorhynchus vitiensls compressirostria (Layard) 

Violates compressirostria Layahd, 1876, Ibis, p. 168, Kandavu Island (ibid., 
p. 392). 
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SuBBPBcrPxc Characters — Similar to mhensia, but smaller; bill longer and much 
more compressed laterally; whitish edges of tomia much broader; gonys more or lees 
whitish; underside less grayish, distinctly washed with buff, lower belly not so light; 
fl«.nka and under tail-co verts lighter tawny; sides of head, throat, and breast lighter; 
upperside distinctly lighter; back, rump, and upper tail-co verts much more brightly 
rufous, distinctly different from crown and hind neck; wings and tail not so deep 
brown, much more rufous; edges of wing-feathers and tail-feathers tawny or rufous; 
whitish tips on the tail-feathers large and very distinctly washed with rufous, never 
as pure whitish as in some specimens of vitiensis. 

Immature Plumage .—One immature male from Vanuakula has the bill entirely 
black and has other characters of immaturity; upperside darker, with less rufous in 
the plumage; underside clearer, less buffy. 

Measurements. — See table, p 7. 

Range. — Kandavu, Ono, Vanuakula, Fiji Islands. 

Birds from Ono agree perfectly with Kandavu birds. No adult 
was collected on Vanuakula. 

Olytorhynchus vitiensis buensis (Layard) 

M [yiolestes] buensis Layard, 1876, Ibis, p. 145, Mbua Bay, Vanua Levu, Fiji. 

Subspbcifio Characters — Similar to vitiensis, but slightly larger, with a 
heavier bill; underside less grayish, somewhat washed with olive-buff; rufous flanks 
less conspicuous, under tail-coverts less rufous; upperside very different, much lighter 
and with a grayish olive, not brownish rufous, tinge; lores, sides of head, ear-coverts, 
and sides of neck much lighter, more grayish, less brownish; wings and tail on the 
average lighter, tending more to grayish cinnamon than to rufous brown; whitish 
tips of tail-feathers large as in vitiensis, sometimes strongly washed with rufous 

Measurements. — See table, p 7 

Range. — Vanua, Levu and Kio Islands, Fiji Islands. 

BirdB from Kio Island agree very well with Vanua Levu birds. 

There is no specimen m the British Museum that can be considered 
the actual type of this form; however, there is a senes of six specimens 
from Bua Bay identified as buensis by Layard himself. These specimens 
are probably the cotypes of buensis. The measurements given by Layard 
in his original desenption are obviously wrong, as are most of Layard’s 
measurements; he gives for the wing 82 mm., for the tail 84, for the bill 
27.5, and for the tarsus 23 (Ibis, 1876, p. 146) This is too large for tail, 
bill, and tarsus, and too small for the wing However, the name buensis 
cannot be referred to nigrogidaris, since all the specimens in the British 
Museum that were referred by Layard to buensis belong to the smaller 
species ( vitiensis ). The name buensis will have to be applied therefore 
to the geographical representative of vitiensis on Vanua Levu. 

Clytorhynchus vitiensis layardi, new subspecies 

Type. — N o. 252357, Amer. Mua. Nat. Hist.; cf* ad.; Taviuni Island, Fiji 
Islands; December 13, 1924; E H. Beck and J. G Correia. 
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?Pachyccphcda macrorhyncha Layard, 1875, Proc Zool Soc. Lond , p. 150, 
Taviuni, preoccupied by Pachycephala macrorhyncha Strickland, 1849 

?Mytolestes macrorhynchus Layard, 1876, Ibis, p 145 (now combination). 

SuBSKBcrpic Characters. — Similar to buensts Layard, but slightly larger and 
with stronger bill; underside very different, strongly washed olivaceous ochre or buff; 
middle of abdomen not distinctly whitish; tawny sides of breast and flanks not bo 
strongly contrasting with the rest of the under surface; under tail-coverts tawny; 
upper surface rather bright and rufous, resembling that of cotnpresstrostrts, not as dull 
brownish as in vtitensis, or as grayish olive as in buensts, lower bock and rump strongly 
rufous, crown and nape with a slight olive tinge; ear-coverts, sides of head, and of 
throat with a warm brown tinge, not as grayish os in buensts or os dull brown os in 
mttensts, wings and tail strongly washed with rufous brown; tips of tail-feathers 
buffy to rufous, small and not always very pronounced; sometimes only indicated 
as a lighter apical zone of the tail-feathers 

Measurements. — See Table, p. 7. 

Range. — Taviuni Island, Fiji. 

The nomenclature of this subspecies has been m a great muddle up 
to date. In 1876 (Proc Zool. Soc. Lond , p. 150) Layard described a 
Pachycephala macrorhyncha from Taviuni Island, which he called Myio- 
lestes macrorhynchus in the following year (Ibis, 1876, p. 145). This 
name was applied to the larger species of Clytorhynckus by most of the 
subsequent authors (Sharpe, Wiglesworth, Wetmore, and Mathews). 
The type apparently is no longer in existence, and we have to rely on 
Layard’s description for an identification. The color characters he gives 
(in 1875 and 1876) apply fairly well to layardi , but his measurements are 
rather confused, as can be seen from the following transcription of his 
inches and lines into millimeters. 



Wing 

Tail 

Bill 

Tarsus 

layardi, Whitney Series cF and 9 

85-95 

74-80 

23.3-25.8 

20.0-21 

macrorhynchus (P. Z. S., 1875) 

89 

76 

25.4 

21.0 

macrorhynchus (Ibis, 1876) 

84 

95 

29.6 

27.5 


The measurements given in 1875 fit layardi well, but the different 
measurements given in 1876 for the same form (sic!) sire obviously im- 
possible, since in no form of Clytorhynckus is the tail longer than the 
wing. Layard’s remark (Ibis, 1876, p. 146) : “The bills of M. buensts and 
M. macrorhynchus much exceed the others [vitiensis and allies] in length, 
and are nearly twice as thick ” was probably the principal reason why 
many subsequent authors associated macrorhynchus with maximus 
( = mgrogularis) . Layard, however, calls his newly discovered form 
maximus (Ibis, 1876, p. 153) “the giant of the genus, far exceeding M. 
macrorhynchus in size; its bill is the chief feature.” By this statement he 
puts macrorhynchus rather definitely among the smaller Bpeeies of Cly- 
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torhynchus. A senes of birds m the British Museum, labeled M. macror- 
hynchus by Layard himself, consists of birds of the smaller species. It 
is therefore probable that most of the recent ornithologists were mistaken 
in referring the name macrorhynchus to a representative of the larger 
species. 

The name macrorhynchus is preoccupied and could not be used any 
more even if it could be definitely associated with one of the Fijian forms 
of Clytorhynchus. The identity of macrorhyncha Layard, however, can 
not be assured with certainty, as the type is lost, although I have shown 
in the previous discussion that it refers most likely to the smaller species. 
In the face of this situation it seems wiser not to rename macrorhynchus 
Layard but simply to describe as a new subspecies the geographical 
representative of vitiensis on Taviuni and to refer to it as doubtful 
synonym Pachycephala macrorhyncha Layard (nec Strickland). 

The smaller islands of eastern Fiji are inhabited by a series of sub- 
species which form a complete bridge between mtiensis and buensis of 
the western Fiji islands, and hetnei of the Tonga group. 

The first step in this direction is pontifex which already has prac- 
tically the large size of heinei, but in coloration is still similar to buensis. 
The next step is vatuana , which has the underside much lighter and 
purer gray than any bird in the western Fijis; nesioies combines this 
with a reduction of the rufous tones on the upperside; the final step in 
this direction is heinei, m which form the brownish colors in the plumage 
are almost entirely eliminated. 

Clytorhynclnia vitiensis pontifex, new subspecies 

Ttfh. — N o. 252318, Amer Mus, Nat Tlist ; c? ad ; Ngamia Island, Fiji 
Islands; Nov. 25, 1924; R H Beck and J Q Correia. 

Subbpkcific Characters — Similar to buensis, but much larger and with stronger 
bill (see measurements) underside purer gray, less washed with buff; under toil-coverta 
lighter; tips of tail-feathers more rarely washed with rufous, usually more whitish; 
upperside similar to that of buensis. 




Wing 

Tail 

ClJLMEN 

Ngamia 

4 c? ad 

94-90 (95 2) 

79-82 (80.5) 

24.9-26 3 (25 1) 


2 9 ad. 

91,92 

79,80 



1 9 imm 

91 

78 

24.0 

Rambi 

4 c? ad 

91-93 (92.0) 

79-84 (80 5) 

23.9-24.8 (24 2) 


2 <? mom 

85, 90 

79, 82 

23.6, 25.1 


2 9 ad. 

84, 89 

75, 77 

24 0, 24.7 


Range. — Ngamia and Rambi Island, Fiji Islands. 

It is with some hesitation that I include the Rambi birds in the range 
of pontifex. They have rather strong bills and also have the under surface 



12 


AMERICAN MUSEUM NOVITATES 


[No 628 


rather grayish, but they are of the general size of buensis and tamunensis, 
and have the upperside more rufous brown than either. If one does not 
want to create a new form on these slight characters, it seems to be best 
to include these birds with pontifex. 

C lytorhyn.ch.ua vitiensia vatuana, new subspecies 
Type — No. 262270, Amer. Mua Nat Hist ; c? ad ; Tuvutha Island, Pi]i 
Islands; September 10, 1024; E H. Beck and J. G Correia. 

Sub specific Characters. — In size and coloration of the underparts very Bimila.r 
to ncsiotes; however, chin, throat, breast, and aides of throat lighter and less pure 
gray; under tail-coverts darker buff; forehead, lores, and ohm leas blackish; upperside 
very different, much lighter; on crown and hind neck tending to olivaceous cinnamon; 
back, rump, and upper tail-coverts brighter rufous, not so dull brown; edges of wing- 
feathers and tail-feathers brighter and more rufous; differs from -pontifex by the 
grayish underside which is hardly washed with any buff, by having the tips on the 
tail-feathers pure white and much smaller; approaching pontifex m the coloration of 
the upperparts. 




Wing 

Tail 

CULMHN 

Tuvutha 

9 <P ad 

99-102 (100.7) 

78-84 (82 3) 

24 6-26.2 (25 5) 


1 9 ad 

96 

82 

24.7 

Yathata 

6 d ad 

94-100(96 4) 

75-85 (80 4) 

24.1-25 6 (24 9) 


3 9 ad 

93, 96, 97 

78, 80, 81 

23 0, 23 9, 24.2 

Vatu Vara 

1 c? ad 

96 

79 

24 8 


2 9 ad 

95, 95 

79,79 

23.8, 24 l 


Range. — Northern Lau Archipelago (Tuvutha, Yathata, and Vatu 
Vara), Fiji Islands. 

The birds from Yathata and Vatu Vara can be referred to vatuana, 
although they show some minor differences They are slightly smaller, 
and particularly the Vatu Vara specimens show less rufous, more oliva- 
ceous cinnamon on the upperside. They agree, howover, in the coloration 
of the underparts and in the bright (not dull as in ncsiotes ) coloration 
of the upper surface 

Clytorhynchus vitiensis ncsiotes (Wetmore) 

Pinarolestes nesxoUs Wetmore, 1919, Bull Mus Comp. Zo51 , LXIII, p 216, 
Kambara, Lau Archipelago, Fiji Islands. 

Sub specific Characters. — See original description, and see above, under 
vatuana, and below under heinei, p. 13. 
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Wing 

Tail 

Culmen 

Kambara 

11 cf ad. 

96-102 (99.3) 

75-81 (78.9) 

24 6-26 6 (25 3) 


10 9 ad. 

95-100 (97.8) 

76-81 (79 1) 

24.2-27.1 (25.3) 

Wangava 

2 cf ad 

98, 104 (101.0) 

82, 85 (83.5) 

26.1, 26.7 (26 4) 


3 9 ad 

97, 98, 100 

79, 80, 80 

25.7, 25.8, 26 9 

Fulanga 

2 cf ad 

102, 103 (102 5) 

80, 80 (80 0) 

25 9, 27.1 (26 6) 


1 9 ad. 

101 

81 

26.1 

Ongea Levu 

9 cf ad 

99-103 (100 3) 

79-85 (82 6) 

24 2-26.0 (25.3) 


11 9 ad 

95-100 (97 8) 

76-83 (80 2) 

24.7-26 7 (25 5) 

Yangasa Cluster 

3 cf ad. 

102, 104, 105 

82,85,85 

24 4, 24.7, 25 8 


3 9 ad. 

97, 99, 99 

80, 81, 83 

23 6, 23.7, 25.8 

Namuka ilau 

6 cf 1 ad 

97-101 (98.8) 

79-81 (79 8) 

25.1-26 9 (25 4) 


5 9 ad. 

94-99 (90 2) 

76-81 (78.7) 

24.8-26 8 (25 3) 

Oneata 

1 cf ad. 

102 

80 

25.3 


1 9 ad 

99 

83 

24.8 

Aiwa 

4 cf ad 

96-103 (100 0) 

80-83 (81.5) 

25.3-26 6 (25.9) 


4 9 ad. 

95-99 (96 5) 

75-78 (76.5) 

23.6-25 0 (24 4) 


Tarsus, 23-24; exposed culmen, 21-22 mm 

Range. — Southern Lnu Archipelago (Wangava, Kambara, Fulanga, 
Ongea Levu, Yangasa Cluster, Namuka llau, Oneata, and Aiwa). 

Birds within this range are very uniformly colored. The size, 
however, vanes somewhat from island to island. 

Wetmore, m his original descnption, compared this bird with 
mtiensis and compressirostrw from the Fiji Islands. It is, however, really 
nearer to hetnei from Tonga and forms a perfect link between vitiensis 
and hetnei. 

Clytorhynchua vitiensis heinei (Finsch and Hartlaub) 

Myiolestea heinei Finsch and Habtlaub, 1869, Proc. Zool. Soc. Loud , p 546, 
Tonga Islands. 

Description. — Crown, back, and scapulars fuscous brown, lower back and rump 
of a warmer brown; lores, cheeks and feathers around the eye dork, almost blackish; 
ear-coverts dull brownish-gray; underside gray, darker on the breast, lighter, almost 
white in the middle of the abdomen; flanks dull grayish-cinnamon; thighs gray; 
wings fuscous brown, edges of the primaries dull grayish-brown, of the secondaries 
and wing-coverts cinnamon; uxjliaries and under wing-coverts light gray; upper tail- 
ooverts grayish brown or of the color of the rump; under tail-coverts whitish or light 
huffy with the bases of the feathers grayish; tail fuscous, large white tips (outer and 
inner web) on the three outer tail-feathers (VT-IV), small tip on III, very small tip 
on II (sometimes missing) and no tap on the oentrol part of tail-feathers. 

Bill blackish with broad whitish edges on maxilla and mandible; tip of mandible 
also extensively whitish 

Differs from neeiotes by smaller wing and bill, by having more white on the bill, 
by being more grayish, and lighter underneath, and by having much broader white 
tips on the tail-feathers. 
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Wing 

Tail 

Culmen 

Hongahapai 

3 & ad 

94,97, 99 

79, 82, 82 

23 9,261, 26 7 


3 9 ad 

92, 93, 94 

78, 79, 79 

24 9, 26 0, 26 8 

Kelefesia 

8 d 1 ad. 

93-96 (94 9) 

76-82 (78 8) 

23 9-25 5 (24 5) 


6 9 ad. 

91-94 (92 3) 

73-80 (76 0) 

22 9-25 3 (24 4) 

Ofalanga 

8 cf* ad 

95-99 (97 4) 

77-81 (79 0) 

23.2-25 8 (24 6) 


2 9 ad 

95, 96 

75, 78 

25.0, 25 0 

Kao 

10 ad 

95-97 (95 9) 

77-82 (79 1) 

23 8-25 0 (24.2) 


2 9 ad. 

91,92 

75, 75 

23 2-23 8 


Tarsus, 24-25; exposed oilmen, 19-21 

Range. — Central Tonga groups, Namuka group (Kelefesia, Tonu- 
meia, Telekitonga, Lalona, Mango, and Nomuka iki), Hongahapai and 
Hongatonga, Haapai group (Tongua, Teauba, Fotuhaa, Uanukuhilifu, 
Uanukuhahaki, Tofanga, Uoleva, Ofolanga), Tofua, and Kao. 

It is interesting to note that this species is very plentiful on the 
central islands of the Tonga group, but is not known from the southern or 
northern islands. 

Clytorbynchus vitiensis wiglesworfchi, new subspecies 

Type — No 252620, Amer Mua. Nat. Hist ; cT ad ; Rotumah Island; May 18, 
1625; J. G. Correia 

Subspecific Characters — Of the general size of layardi , but tail on the average 
shorter; bill os m layardi, long and only slightly compressed, white edges of maxilla, 
and particularly of the mandible very broad, tips of three outermost tail-feathers 
pure white or very light buff, gradually merging into the gray of the upper part of the 
tail-feathers; white tips shorter than in layardi or buensis, underside similar to that 
of vitienais, rather light with the rufous on flanks and under tail-coverts quite pro- 
nounced; uppemde very much as in buensis, but without the sand-colored tinge in the 
hind neck, not as dark brownish as m vitiensis; lores, circumference of eyes and sides 
of head very dark, sometimes almost blackish. 

Wing Tail Culmen 

10 c? ad. 91-66 (94 1) 75-82 (77.6) 23 0-25.0 (24.4) 

3 9 ad 91-63 (92.0) 74, 75 (74 5) 23 0-23 9 (23 3) 

Tarsus, 20-23; exposed culmen, 19-20 mm. 

Most birds (collected m May) are m badly worn plumage or molting. 

Range. — Rotumah Island (260 miles northwest of the Fiji Islands). 

I na m e this new subspecies in honor of the late Lionel W. Wigles- 
worth, who did so much for a better understanding of Polynesian birds, 
and who had already called attention to a possible difference of the 
Rotumah birds (‘Aves Polynesian/ p. 27). 

Clytor hynchu s vitiensis fortumae (Layard) 

M. [ytdeates] fortunoe E L. Layard, 1876, Ibis, p 145, Fortuna Island. 

Sub (specific Characters — Smallest and lightest form of the species; bill Bhort 
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and very little compressed laterally; greater part of the mandible and edge of mumlla. 
whitish; tips of tail-feathers entirely white (large on VI-IV, wmall on III), smaller 
than m mhensts, sharply defined, not gradually merging into the grayish part of the 
tail-feathers; uppemde rather similar to that of vatuana, but forehead, lores, and 
superciharies distinctly grayish; crown and hind neck with a distinctly grayish tinge, 
strongly contrasting with the bright cinnamon lower back; underside lighter and of a 
clearer gray than in most Fijian races, scarcely washed with buff; upper throat whit- 
ish with dark shaft-streaks; middle of belly white, flanks tawny, cnssum brownish, 
and tips of tail-feathers whitish 

Wing Tail Culmen 

13 cf ad 83-86 (84 8) 67-71 (68 9) 20 0-22.1 (21 1) 

8 9 ad. 80-85 (82 0) 66-69 (68 1) 20.0-21 0(20.6) 

Tarsus, 20-21; exposed oilmen, 16-17 mm. 

Most birds are still molting or are freshly molted. 

Range. — Home group, Fotuna and Alofa Islands (May, 1925). 

Clytorhynchus vitdenais powelli (Salvm) 

Pinarolestc8 powelh Salvin, 1879, Proe. Zool. Soc Lond , p. 128, “Tutuila,” 
error for Manua Islands, Samoa 

SuBbPEciFic Characters. — Very dark, upper side almost blackish; bill medium 
sized, not much compressed; bill black, narrow edge on maxilla and mandible whitish; 
tail fuBcouB, tail-feathers VI-IV with small and well-defined white tips, III with a 
narrow white edge, and II and I without white markings; uppenside fuscous, darkest 
on crown and hind neck, tinged with cinnamon on lower bade, feathers of rump with 
cinnamon tips; wing blackish brown, wing-coverts narrowly margined with day- 
color; wing-leathers edged with olivaceous brown; underside dirty bully or ochra- 
ceous gray (brighter than drab, R. XL VI), flanks more cinnamon, middle of abdomen 
whitish; feathers of throat sometimes with dark gray shaft-stripes; under tail- 
coverts grayish with broad buffy edges. 

Wing Tail Culmbn 

<? ad. 88-93 (91 3) 73-77 (75.2) 22.8-24.8 (23.9) 

9 ad. 87-90 (88 7) 71-75 (73 0) 23 1-24.2 (23.9) 

Tarsus, 24-25; exposed culmen, 17-19 mm. 

Most birds are very worn, or have just begun molting. 

Range. — Manua Islands (Ofu, Olosinga, Tau), Samoa (December, 
1923, January, 1924). 

In the original description, Salvin gives Tutuila as the type locality. 
But this species has never been found on that island since then. All the 
other known specimens have come from the Manua Islands. 

I had an opportunity to examine the type in the British Museum 
and found that the locality indication “Tutuila” was added on the 
original label in the handwriting of Philip L. Sclater (through whom 
Salvin acquired the collection from Powell) . It is fairly obvious that some 
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mistake occurred about the locality, and that the type specimen actually 
came from the Manila Islands, like the majority of the Powell collection. 

Clytorhynchus vitiensis keppeli, new subspecies 

Type. — No. 260422, Amer. Mus. Nat Hist.; a” ad ; Keppel Island, Pacific 
Ocean, between Samoa and Tonga; August 26, 1926; R. H. Beck and J. G Correia. 

Sub specific Characters. — Very dark form; bill short and slender, but not as 
compressed as m vitiensis; bill black, narrow edge on maxilla and broad edge on 
mandibl e whitish; tail blackish, white tips reduced to narrow white edges on the tips 
of the two or three outermost tail-feathers ; upperside brownish fuscous with a slight 
olivaceous tinge (near Chaetura drab, R XL VI), lighter and more brownish on lower 
back and rump, darker, almost blackish, on hind neck and upper back; feathers of 
forehead edged with pale brown; wings blackish, upper wing-coverts and wing- 
feathers narrowly edged with olivaceous fuscous; underside grayish (near mouse gray, 
R. LI), middle of abdomen slightly lighter, fln.nk« washed with brownish; under tail- 
coverts dark brownish-gray with white tips 

Wing Tail Culmhn 

cT ad. 89-62 (90 8) 69-74(71.4) 21.1-22.7 (21.9) 

9 ad. 86-89 (87 1) 67-72 (69.0) 20 9-22 8 (21 8) 

Tarsus, 22-23; exposed culmen, 18-20 mm. 

The birds (collected m May) are in rather fresh plumage. 

Range. — Keppel (Niuatobutabu) and Boscawen (Tafahi). These 
two islands are frequently mcluded m the Tonga group, but in distance 
as well as in the zoogeographies! aspect they are really closer to the 
Samoan Islands. 

This is the darkest form of the genus. There is no difference between 
the birds from the two islands 

Group of Large Forms 

Clytorhynchus nigrogularis 

Range. — Fiji Islands and Santa Cruz Island 

Clytorhynchus nigrogularis nigrogularis (Layard) 

Lalage nigrogularis Layabd, 1876, Proc. Zool. Soc Loud , p. 149, Levuka, 
Ovalau Island. 

Myiolestes maximus Layabd, 1876, Ibis, p. 498, JKandavu Island. 

Adult Male. — (Grayish phase). — Part of forehead, lores, circumocular feathers, 
narrow super ciliariee, ohm, cheeks, upper throat, area surrounding white auric ular 
spot, and sides of hind neck black with a slight bluish gloss; ear-coverts, narrow strip 
above supercilianes and lower edge of the black throat whitish gray; crown <ynrf hind 
neck slaty gray with a slight brownish tinge; back, upper wing-coverts, and edges of 
wing-feathers dull olivaceous brown with a grayish tinge; r um p and upper tail- 
ooverts more grayish; underside light gray, darker on the breast, lighter on the middle 
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of the abdomen; flanks washed with brownish olive; under tail-coverts with gray or 
brownish-gray centers and whitish edges; tail brownish, three lateral pairs of tail- 
feathers with white or buffy tips; axillanes whitish; lesser under wing-covertB black- 
ish, the larger ones grayish; inner edge of wing-feathers whitish or buffy. 

Brownish phase. — There is a great deal of individual variation m this species. 
In some specimens the crown and the underside are strongly washed with brown, and 
the back may have an almost rufous coloration Other adult males that wear a femnle- 
like plumage are treated with the immature males. 

Adult Female — Brownish, lighter below; crown and hind neck olive-brown 
(R. XL), back and scapulars slightly more rufous (Brussels brown, R. Ill), and 
rump distinctly so; sides of head light grayish-brown; underside dull buff, lighter on 
throat and middle of abdomen, darker and more grayish on the sides of the throat 
and on the breast; middle of lower belly whitish; flanks and under tail-coverts washed 
with tawny; axillanes, under wing-coverts, and inner edges of wing-feathers buffy; 
wing brown, feathers with rufous-brown edges; tail olive brown, outer edges near the 
base cinnamon; tips of outer tail-feathers buffy. 

Iris brown; bill black, tip horn-colored; feet bluish gray. 

There is some individual variation in the female plumage; some specimens have 
the upperside much more rufous and the underparts washed with tawny Borne speci- 
mens show an approach toward the male plumage. No 252847 (Tavium) and No. 
252517 (Vanua Levu) have a few dull blackish feathers on cheeks and throat, but 
agree otherwise with females from the same islands No 252544 (Viti Levu) and 
No 252532 (Ovalau), however, are much more advanced m this respect; the entire 
upper throat, supercihanes, and aunculaxs are dull blackish, many feathers with 
buffy tips; these two birds are also more grayish, less rufous brown, in their general 
coloration, approaching the moles also in this respect. It iB possible that one of the 
two (No. 252532) is a wrongly sexed male. No approach toward the male plumage is 
shown by any of the four females from Kandavu This is noteworthy since, in the 
males from that island, the characters of that Bex are also less pronounced than m the 
males from other islands There may be a racial difference in this respect between 
buds from Kandavu and those from the rest of the Fiji group. 

Immature Male (II phase) — Just as in Pachycephala pedorahs and certain 
other species of birds (cf. Amer. Mus. Novit., No 522, p. 11), there are two phases of 
plumages in those moles that do not wear the fully adult plumage as described above. 
There ore six birds in the collection with large or partly enlarged testes and with the 
characters of adult buds on wmg and tail, which have a plumage similar to that of the 
female In three of these there ore no blockish feathers on forehead, cheeks, and 
throat, while they arc present in throe others. Some males of this species possibly 
never attain the fully adult plumage; this is particularly probable for buds from 
Kandavu Island. 

Immature Female. — Agrees in general coloration with the adult female, but 
wing-feathers and upper wing-coverts are softer, alula and first primary more rounded, 
tail-feathers narrower and more pointed, and tomia of mandibles black except at the 
tip. 

Immature Male (I phase). — Indistinguishable from the immature female 



Measurements of Birds from the Different Islands 


1 

Tavtuni 

Vanda Levu 

Viti Levd 

OVALAD 

Kandavd 

Wing 
d ad 

103-105(103 8) 

104-106 ( 105 5) 

104-110 (106 3) 



d imm. (II ph.) 

100, 102, 105 




102, 103, 105 

d imm. (I ph. ) 


100, 103 



98 

? ad. 

101, 102 

08 

102, 104 


97-103 (99 8) 

9 imm 


98 

102 

98 


Tail 
d ad 

84-85 (848) 

82-88 (86.2) 

85-92 (87.6) 



d imm (II ph ) 

83, 83, 87 




80, 84, 84 

d imm. (I ph.) 


86 



79 

9 ad 

83,83 

80,82 

86,88 


79-83 (80 8) 

9 imm. 


87 

88 

85 


Culmen 
d ad. 

28 3-30.1(29.1) 

275-29.9(28 8) 

27 0-29 2(28 4) 



d imm. (II ph.) 

28 1, 27 1, 28.7 




20 9, 28.0, 28.8 

d imm. (Iph.) 


26.8, 27.0 



29.0 

9 ad. 

26 9, 30.0 

27 1, 27.2 

28.1, 28 8 


27 1-293(28.1) 

9 imm. 



289 

28.1 


Tahstjb 

24-27 (26.5) 






18 
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Matehial Examined — Taviuni 5 cF ad., 3 cF semi-ad (II phase), 2 9 ad ; 
Vnnua Levu 3 cF ad , 2 cF imm (I phase), 2 9 ad , 1 9 unm ; Viti Levu 7 cF ad , 
2 9 ad , 1 9 imm ; Ovalau 1 cF imm (?), 1 9 imm ; Kandavu 3 cF somi-ad (II 
phase), 1 cF imm , 4 9 ad 

Range — Larger islands of the Fiji group. 

The classification of this species up to the present time has been in a 
state of great disorder for three reasons: first, the disregard of the strong 
but not recognized sexual dunorphism; second, the pronounced in- 
dividual variation; and third, the wrong application of the name macro - 
rhynchus Layard 

A short survey of the taxonomic history of this species may help 
in clearing the doubtful points. The male m the fully adult plumage was 
described from Levuka, Ovalau, as Lalage mgrogulans by Layard 
(P. Z. S., 1875, p. 149). In the following year Fmsch (P. Z. S., 1876, 
p. 20) pointed out that the genus Mijiolestes was the proper position for 
this bird, a classification which was adopted by most of the subsequent 
writers and also by Sharpe in the ‘Catalogue of Birds' (1877, III, p. 
301). In 1876, Layard described, from Kandavu, a male in female 
plumage as Myiolestcs manmus (Ibis, 1876, p. 498) without any refer- 
ence to mgrogulans , only comparing his “new species” with the smaller 
species M. vitiensis Hartlaub. In 1877, Sharpe, evidently without hav- 
ing seen a specimen of maximus, placed it as a subspecies of macro- 
rliynchus which apparently is a subspeeieR of vitiensis (see p. 10). This 
arrangement was adopted by Wiglosworth (‘Aves Polynesiae,' p. 28) 
and Wotmore (Ibis, 1925, p. 850). 

The material of the Whitney Expedition permits me to prove not 
only that maximus is nothing but the female plumage of mgrogulans, 
but also that this species shows no recognizable geographical variation 
within its Fijian range comprising the five islands, Taviuni, Vanua Levu, 
Viti Levu, Ovalau, anil Kandavu. 

Although tho material before me contains more specimens of this 
species than over were known previously, it is not so nch as I wish it 
were. There are no fully adult males from Kandavu in the collection, 
and the series from the other islands also are not so large as desirable 
for a highly variable species. However, I am able to make the following 
remarks on the individual and geographical variation. 

As described above, the males of this species may occur in a grayish 
or in a brownish phase, with many intermediates. The following table 
will illustrate the proportion of the different phases from the different 
islands. 
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Brownish 

Intermediate 

Grayish 

Taviuni 

K+3) 1 

3 

1 

Vanua Levu 

2 

2 

1 

Vita Levu 
Kandavu 

(2) 1 

3 

4 


It can be seen from this table that the populations from Taviuni 
and Vanua Levu have a high percentage of brownish birds, while on 
Yiti Levu we find a majority of grayish specimens. Unfortunately the 
material from Kandavu is not sufficient to show which phase prevails 
on that island. Birds not fully adult seem always to belong to the 
brownish phase. 

In the females there is also a slight indication of a brownish and 
grayish phase. However, we find specimens of both phases about equally 
distributed on all the islands 

Clytorhynchua nigrogularia sanctaecrucis, new subspocies 
Type — No 217985a, Amer. Mus Nat. Hist ; c? ad ; Santa Cruz Island, Santa 
Cruz Mantis; February 24, 1927; R H Beck 

Adult Male — Somewhat similar to mgrogidaru, but very much smaller, lighter, 
and less grayish; forehead, loral region, cheeks, upi>er throat, and i>oslerior edge of 
ear-coverts glossy black; a few whitish feathers sprinkled m on throat and cheeks 
(sign of immaturity?); crown, upper back and scapulars dark brown, lower back 
and rump more rufous; upper tail-coverts mottled blackish and dork rufous brown; 
aunculars buffy; sides of neck and posterior part of suiiercihary grayish; lower 
throat whitish, sides of throat grayish; breast, abdomen, flanks, and under tail- 
coverts whitish washed with light ochraceous buff; middle of abdomen whitish; 
axillanes and greater under wing-coverts white or light buff, bend of wing and lesser 
under wing-coverts blackish; thighs blackish; wings brown, inner primaries and 
outer secondaries with tawny edges, inner secondaries with blackish margins; upper 
wing-coverts with block edges, some of the lesser wing-coverts entirely glossy blnok; 
tail dark brown, edges of central tail-feathers blackish near tho base, outer tail- 
feathers with narrow huffy tips. 

Immature Male (II phase) — Similar to the adult male, but blackish on the 
forehead and oircumocular region only; no black on throat, wings or tliighs; tail 
and wings more brownish; rufous buffy tips on outer tail-feathers broader 
Tarsus, 23 mm 



Wing 

Tail 

CULMEN 

1<? ad 

91 

72 

23 3 

1 c? im. (II phase) 

90 

72 

24 1 


Range. — Santa Cruz Island, Santa Cruz Islands. 

Unfortunately only two specimens of this very interesting new form 
were collected. It is very distinct and would probably be regarded as a 
species by many conservative ornithologists. The bill in the new form is 


>111 bracket*, not fully adult main. 
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more than proportionally smaller and decidedly less heavy than in 
nigrogularis. It is less deep and gives an impression of greater slender- 
ness. The color pattern of the two forms, however, is essentially the 
same. This is more evidence for my statement that in these Polynesian 
flycatchers the form and proportion of the bill frequently change more 
than the coloration. The bird, described as adult, has possibly not yet 
reached the fully adult plumage; a small grayish patch before the eye, 
a few scattered wliite feathers on the throat, and the bully tinge of the 
ear-coverts seem to indicate this. 

Clytorhynchus VumtiHtU (Mayr) 

Ptnarolektea hnmlint Mayii, 1931, Amer. Mus. Novit., No. 486, p. 23, Rennell 
Islan d. 

Range. — Rennell Island. 

Description and measurements, see Mayr, loc. cit., pp. 23, 24. 

This species is undoubtedly related to nigrogularis, but it differs in 
so many essential characters that it lias to be regarded as a good species. 
Its main differences from nigrogularis are: the long and narrow bill, the 
absence of gray tones in the plumage, the black coloration of the ear- 
coverts, the brilliant wliite axillanes and under wing-coverts, the absence 
of light tips on the tail-feathers, and the differences in the ju venal plumage. 
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BRAINCASTS OF TWO TYPOTHERES AND A LITOPTERN 1 
Bt George Gaylord Simpson 

In the preceding paper of this series (Simpson 1933), the braincasts 
of Phenacodus, Notostylops, and Rhyphodon were described and illus- 
trated. In this paper this research will be completed, so far as now pos- 
sible to me, by the description of braincasts of Hegetothenum , Proty- 
potherium, and Proierotherium, and the general results will be summed up. 
The introductory remarks and acknowledgments of the previous paper 
apply equally to this. 


Hegetotherium 

This braincast is taken from a skull of Hegetotherium, mirabile, 
Amer. Mus. No. 9223, found by Bamum Brown in 1899 in the Santa 
Cruz Formation at Halliday’s Estanda, Rio Gallegos, Santa Cruz. 
This fine skull was described and figured by Sinclair, but the braincast 
was not taken. No Santa Cruz notoungulate braincast has been 
previously described. The cast is very good, including all the features of 
the left side and extending beyond the midline. 

The total length of the skull is 115 mm. and of the brain (exclusive 
of medulla) 69 mm., giving an index of 61, slightly greater than m 
Notostylops (about 48). The figures are comparable as the skulls are of 
nearly the same size and rostral development. If the olfactory bulbs be 
omitted from the length, the mdex for Notostylops is about 37 and for 
Ilcgetotherium about 43. Due to the greater flexure and much greater 
depth of the present brain, its volume is even larger relative to that of 
Notostylops. Hegetotherium does seem to represent a real advance over 
the earlier genus in effective brain size. 

The olfactory bulbs remain fully exposed, but the midbrain was 
surely completely covered dorsally and the cerebrum has even begun 
definitely to overlap the cerebellum. The arrangement can no longer be 
called serial, and the flexure is greater than in Notostylops. As a whole, 
the brain is relatively shorter and wider, and also much deeper, especially 
in the cerebellum. The ratio of the exposed, dorsal parts of olfactory 
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bulbs, cerebrum, and cerebellum is about 2:7:3, decidedly different from 
Noto8tylop8 and expressive of great reduction of the olfactory bulbs, 
expansion of the cerebrum, and overlapping, shortening, and deepe ning 
rather than reduction of the cerebellum. 



The rhinencephalon, as a whole, is well developed, but in a different 
way from either Phenacodus or Notostylops. The olfactory bulbs have 
become smaller, not only relatively but even absolutely. Shape and 
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proportions are more like Phenacodus than Notostylops, each, bulb about 
as broad as long and somewhat compressed dorsoventrally. The fila 
originated on almost the whole ventral surface, which is inclined forward. 
The bulbs were separate only at the tips. The peduncles are short and 
even stouter, relatively, than in Phenacodics. 

The olfactory tubercles are not significantly different from those of 
Notostylop8. The pyriform lobes are very large but are purely ventral, 
not visible at all m dorsal view. Their maximum width is almost exactly 
that of the neopallium, but, in marked distinction from Notostylops, 
they do not extend as far posteriorly as does the neopallium. Expressed 
differently, presupposing an ancestral condition near Notostylops, the 
neopallium has expanded somewhat laterally and decidedly posteriorly. 
The pyriform lobes have, however, expanded downward and forward, 
and also are crowded toward the midline. 

The outline of the neopallium is not greatly unlike that of Notch 
8tyhp8. The anterior end has expanded only slightly, and posterior and 
posterolateral expansion has been proportionate, retaining the triangular 
contour. But whereas the most posterior point on the cerebrum of 
Notostylop8 was lateral, it is here nearly median. The rhinal fissure is 
largely obscured by a large venous sinus and foramen, but there is no 
doubt that it lay approximately along this sinus. The part anterior to 
the fossa sylvii is clearly visible. The fossa sylvii is much as in Noto- 
stylops , but relatively slightly smaller and more anterior. From it a 
distinct fis8ura sylvii runs upward and backward. There is a sharp sulcus 
lateralis, sagittal but with its ends curving slightly outward and terminat- 
ing in distinct pits. Another sulcus, less definite, which may be called 
suprasylvian for descriptive purposes (perhaps not strictly homologous 
with that sulcus in any other mammals), begins near the posterolateral 
corner and runs anterointemally past the upper end of the fissura sylvii, 
where it seems to be slightly interrupted, and on the left side, but not 
the right, runs into the sulcus lateralis. Anterior to the sulcus lateralis, 
m the coronal region, there is a depression, like a dimple, but it can hardly 
be called a sulcus. This convolution pattern is certainly more definite 
and perhaps more complex than those of Phemcodus or Notostylops, 
but there is no basic difference beyond the natural further differentiation 
and deepening of the sulci, and even this may be more apparent than real, 
so far as the underlying brain itself was concerned. 

There is a swelling in the region of the hypophysis, but the expan- 
sion of the pyriform lobes toward the midline has crowded this so that it 
is not distinctly bounded. 
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The occipital exposure of the cerebellum is large, particularly deep. 
The dorsal exposure, in a limited sense, separated from the occipital 
exposure by a raised transverse ridge, is very small relatively, and con- 
siderably wider than long. This space is almost featureless (except for 
the sinus descending from the longitudinal scissure of the cerebrum). 
Possibly it represents a broad anterior lobe, while the following trans- 
verse ridge is perhaps all or part of a lobulus simplex. On the occipital 
face there is a large, simple, convex, vertically elongate posteromedian 
lobule with fault traces of transverse sulci. On each side of this is 
another smaller vertical convexity, presumably a paramedian lobule. 
Superolateral to this is a squarely truncated, dorsoventrally elongate 
projection, which, if not due to crushing, at least was in all probability 
not closely occupied by a part of the brain. Anteroinferior to this, on 
the lateral surface of the cerebellum, is a prominent formatio vermicularis 
with a short, nearly vertical ascending crus and a more oblique descend- 
ing crus ending m a large, roughly circular projection, lodged in the 
petrosal and doubtless representing, at least m part, the flocculus. This 
cerebellum as a whole is clearly much more progressive, or more highly 
differentiated, than those of Phenacodus or Notostylops. 

The nerves are arranged much as in Notostylops but with modifica- 
tions correlated with the different development of the cortical areas. 
The optic chiasma, lying above the closely crowded anterior lacerate 
canals, is hardly visible. The optic nerves are so closely approximated 
that they appear as one on the cast, the thin plate of bone between them 
being broken on the skull. The most ventral parts of the pyriform lobes 
are more pointed and shorter, making the passages for III, IV, V«, 
and VI shorter, and are crowded toward the midline, bringing these 
passages within about 2 mm. of each other. V* occupies the same rela- 
tive position as in Notostylops , but, due to the shortening of the pyri- 
form lobe, is nearer the foramen lacerum anterius. 1 The internal audi- 
tory meatus, VII and VIII, has the usual relationships, but here, due to 
the cerebral expansion, is at the vertical level of the posterior end of the 
cerebrum, instead of far posterior to this as in Phenacodus or, still more, 
Notostylops. The posterior lacerate foramen, IX, X, XI, is small but 
otherwise quite usual. The hypoglossal canal, XII, seems to be single. 

The large posterolateral venous opening into the cerebral cavity, 
already noted for Notostylop8 } is here more lateral and even larger. From 
it a very pr ominen t venous sinus runs anteriorly near or along the fissura 
rhinahs to the fossa sylvii. Posterio r to the fissura rhinalis it gives off a 

lOs. the east the sin of V* u muoh exaggerated by breakage around the foramen. 
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small dorsal tributary. Another larger tributary runs upward and for- 
ward from neax the large foramen, and a smaller vein, independent 
of the large lateral sinus, passes directly upward and forward from the 
foramen, and another, longer, straight downward and forward. 

There is a small pair of foramina between Vs of the two sides, and 
one still smaller in the penotic immediately dorsoantenor to the pos- 
terior lacerate foramen. The entocarotid enters the cranial cavity about 
3 mm. from the midline between the levels of Vs and VII-VIII, a posi- 
tion almost exactly as m Phenacodus and presumably primitive but 
secondarily lost in Notostylops (as m most notoungulates, being crowded 
out of position by the expanded bulla). 

In a few points, such as entocarotid or the shape of the olfactory 
bulbs, Hegetothenum resembles Phenacodus more than it does Noto- 
stylops. These perhaps are among the characters distinguishing the Noto- 
stylopidae from the generalized notoungulate ancestry. In general, 
however, Hegetothenum shares with Notostylops the principal points by 
which the latter differs from Phenacodus. 

The brain of Hegetothenum differs from that of Notostylops in many 
respects, but with few probable exceptions these are due to evolutionary 
advance, and could be, with considerable probability were, derived from 
the Notoatylops-tike type. Among the outstanding distinctions of 
Hegetothenum are: 

1. Brain length and, to greater degree, brain volume relatively greater. 

2. Midbrain fully and hindbrain partly excluded from dorsal exposure. 

3. Olfactory lobes relatively much smaller than m Notostylops and of somewhat 
different form. 

4. Pyriform lobes not visible dorsally, expanded antero-medio-ventrally. 

5. Neopallium relatively and absolutely larger, expanded laterally and, espe- 
cially, posteriorly. 

6. Sulci perhaps more oomplex. 

7. Cerebellum considerably more highly differentiated, relatively shorter and 
deeper. 

8. Optus nerves retracted above the approximated anterior lacerate canals. 


9. Entocarotid more as in Phenacodus. 

The principal dimensions are: 

Length of skull 115 mm. 

Dorsal length of brain, oblique, including medulla oblongata 61 mm. 

Dorsal length between verticals, excluding medulla 59 mm. 

Length olfactory bulbs. 9.5 mm. 

Width across olfactory bulbs 15 mm 

Length cerebrum. 35 mm. 

Width across cerebrum 40 mm. 

Length cerebellum (exposed dorsal part) 14 mm. 

Width across cerebellum (flocouli) 21 mm. 
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Protypotherium 

This braincast is taken from a skull of Protypothenum sp., Amer- 
Mus. No. 9246, found by Bamum Brown in 1899 in the Santa Cruz 
Formation at Felton’s Estancia, Bio Gallegos, Santa Cruz. The east 
lacks much of the olfactory bulbs, all of the ventral surface, and the 
occipital surface. Although thus very imperfect, it serves to show that 
the better cast of Hegetothenum is not exceptional but is typical of at 
least the typotheres at this stage of development. 

The cast is smaller than that of Hegetothenum , but belongs to a 
smaller animal and had about the same size relations to the skull and to 



Fig- 2.—-Proiypothe}ivin sp Braincast from Amer. Mus No 9240. Dorsal view. 
For abbreviations, see p. 17. One and one-half times natural sue, 

the animal. Its general characters are those of Hegetothenum and it 
suffices to point out the principal differences: 

1. The cerebellum is slightly less covered by the cerebrum and hence has a 
relatively very slightly longer dorsal exposure. 

2. The neopallial sulci are lees deeply marked, but have nearly the aarinfl 
pattern, except that, as m 2V otoetylops, the anterior part of the suprasylvian sulcus is 
weak or absent and there is no sulcus or depression in the coronal area. 

3. The anterior lobe of the cerebellum is more dearly divided into central and 
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lateral parts (a difference not structural but due to its being less obscured by venous 
onuses and cerebrum). 

4. The tentorium was more nearly vertical, and the internal auditory meatus 
more nearly directly beneath the flocculus 

Judging from the foramina and form of complete skulls, the ventral 
characters were not more distinctly different from Hegetothenum, except 
that the entocarotid did not enter by a separate canal. The brain of 
Protypothenum is clearly very similar to that of Hegetothenum , but is 
slightly more primitive. It is very much closer to Hegetothenum in 
grade of development than to Notostylops. The dental and osteological 
anatomy agrees with this general impression, showing that Protypo- 
thenum is rather closely allied to Hegetothenum, although placed m a 
separate family, and is in a nearly comparable stage of evolution but 
retaining a few more primitive characters. 

NOTES ON THE NOTOUNGULATE BRAINCASTS DESCRIBED BY 

GERVAIS 

Gervais (1872, pp. 426-436; PI. xx; PI. xxi, Fig. 11) described 
braincasts of Toxodon and of Typothenum cnstaium from the Pampean. 
Each cast was figured in dorsal view only. Edinger (1929, pp. 194-195, 
Figs. 184^185) reproduced stipple copies of Gervais's lithographs and 
briefly referred to the morphology. 

In Toxodon , the olfactory lobes are relatively small but fully ex- 
posed, widely separated from each other, and compressed laterally. In 
the general outline of the cerebrum, the striking features are the rela- 
tively posterior position of the sylvian emargination and relatively great 
width of the anterior part of the neopallium. In other words, the pre- 
Bylvian part of the cerebrum has increased in size (from a condition more 
like the early notoungulates here described) relatively faster than has 
the posterior part. There were apparently more sulci than in the other 
forms described here, but they cannot be traced or identified on Gervais's 
figure. The cerebellum was depressed and almost fully exposed. A 
prominent but relatively narrow vermis is seen m the figure It seems 
that the brain of Toxodon has been modified by change of habits, by 
increased size of the animal, and to some extent by evolutionary advance, 
although even m this very late notoungulate it cannot be called a very 
progressive brain. These changes have masked any special resemblance 
to early notoungulates in the parts shown. It is probable that the lateral 
and ventral sides would show clearer traces of an ancestral structure 
more like that of, for instance, Hegetothenum. No earlier toxodont 
braincast is at present available to me. 
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The bramcast of Typothenum, in dorsal view, is remarkably like 
that of Hegetotherium or Protypoiherium. Hie outline and proportions are 
nea rly identical, and the only significant difference to be observed in 
Gervais’s figure is the lesser development of the dorsal sulci. The differ- 
ence is apparently not due to any real difference of pattern, and probably 
is merely due to the less exact impression of the sulci on the overlying 
bones. 

The braincasts of Toxodon and of Typothermm are so unlike that 
Gervais considered these animals as unrelated to each other. Rut the 
early forms are so similar m dental and skeletal structure that toxodonts 
and typotheres are now believed to be closely related. Probably when 
early toxodont braincasts axe available, these, too, will be much like 
those of typotheres. The toxodont brain underwent more modification 
than did that of the typotheres. 

Proterotherium 

An artificial braincast of Proterothenum cavurn has been prepared 
from Amer. Mus. No. 9246, found by Bamum Brown in 1899 in the Santa 
Cruz Formation at Felton’s Estancia, Rio Gallegos, Santa Cruz. This 
splendid skull was fully described and figured by Scott, but the braincast 
has not hitherto been described m any member of the Order Litopterna. 
By utilizing cracks already present, it was possible to open the cranium 
transversely across the cerebral hemispheres, and so to add to the value 
of the specimen by the preparation of this excellent and unique brain- 
cast without any permanent damage to the skull. 

The total length of the skull is 180 mm., and of the brain, exclusive 
of medulla, 91 mm., giving an index of 51. In an animal of larger size 
and longer rostrum, both tending to give a low figure, this indicates a 
brain effectively distinctly larger than that of Notostylops, with an index 
of 48, and probably even effectively larger than that of Hegetotherium, 
which also has an index of 51 but is somewhat smaller and has a shorter 
rostrum. This is substantiated by the anatomical features, and both in 
effective size and in structure the brain is more highly evolved than the 
others here described. 

Axial flexure is somewhat less than m Hegetotherium. The olfactory 
bulbs are fully visible dorsally and the cerebellum is only very slightly 
overlapped, but the midbrain was wholly concealed. The ratio of ol- 
factory bulbs, cerebrum, and cerebellum is about 1:5:3. The exposed 
length of the cerebellum is greater, relative to the cerebrum, than in Hege- 
tothenum and not markedly different from the early notoungulates or 
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Phenacodus, but the olfactory lobes are much smaller relatively than in 
any other cast here described. Olfactory bulbs and cerebellum are 
slightly and about equally depressed below the dorsal level of the 
neopallium. 

The olfactory bulbs are unlike those of the other genera here 
described in being compressed laterally, the depth of each nearly equal 
to the length but the width considerably less. They are separated by a 
deep notch, continued into a median sulcus between the peduncles 
ventrally but not continuous with the longitudinal scissure dorsally. 
The olfactory tubercles seem to have been developed about as m Noto- 
slylops, somewhat more swollen but not relatively larger than m Phenaco- 
dus. The pyriform lobes ore about equal to the neopallium in width, 
not or scarcely visible in dorsal view, but they are very deep, deeper than 
the neopallium. This expansion is almost purely vertical, less anterior 
than in Hegetotherium, less posterior than m Notostylops , and less 
lateral than in Phenacodus. On the ventral surface of each pyriform lobe 
there is a prominent circular pit, the significance of which is not clear. 1 

The shape of the neopallium is unlike that of any of the other costs 
here described, most nearly resembling Phenacodus except for its greater 
length and slightly less disparity in anterior and posterior widths. It is 
about one-fourth longer than wide, pyriform and with the greatest width 
posterior to the middle, but less triangular than the other casts and with 
the width more nearly the same throughout. The surface features are 
more clearly marked than on any other of this series of casts, even better 
than in Hegetothenum, and must reproduce the actual bram convolutions 
very closely. The brain is rather strongly gyrencephalic, and the 
presence of four sulci and the rhinal fissure on each side, all nearly 
straight and parallel to each other and to the longitudinal scissure, give 
it a very peculiar, almost mechanical or artificial appearance. 

The rhinal fissure is very clearly and deeply impressed, becoming a 
little vague only anterior to the fossa sylvii, and is almost horizontal 
and straight in lateral view. The fossa sylvii is small and not very 
distinct. It does not form a lateral emargmation to the same degree as 
in Notostylops, for instance. From it a short sulcus runs obliquely up- 
ward and backward, terminating at the most ventral of the longitudinal 
sulci. The latter, descriptively and perhaps functionally ectosylvian, is 
the least uniform of the series and is formed by a imt* of depressions 
rather loosely united into a longitudinal groove beginning near the pos- 

iFor possible future students of the cast, it should be noted that the still target pit on the lateral 
surface of the left pyriform lobe is au artifact It has been omitted in the dt a wings. 
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tenor border and running forward to within about 7 or 8 mm. of the 
frontal pole. Above this is a nearly straight and even longitudinal sulcus, 
nominally suprasylvian, similar m character to and only very slightly 
shorter than the sulcus lateralis. These two, suprasylvian and lateral, 
are joined between their anterior ends by an obliquely transverse sulcus, 
from which another very short but (on the right side, at least) deep 
sulcus directed anteriorly also arises. This complex, uni ting the lateral 
and suprasylvian sulci, produces somewhat the effect of coronal or 
coronal and ansate sulci m some other groups of mammals, but the rela- 
tions in detail are unlike those on any other brain known to me, and it is 
highly probable that these sulci (and others, except probably the sulcus 
lateralis and possibly the suprasylvian) do not have any real homologues 
u any other mammalian order. Between the lateral and suprasylvian 
sulci there is another, nominally ectolateral, parallel to them and of 
similar character except that it is shorter, not reaching the transverse 
“corono-ansate” sulci and hence leaving the gyri above and below it 
continuous around its anterior end. These three longitudinal sulci all 
end freely and independently near the posterior border. 

The fossa hypophyseos has been crushed so that its mold appears as 
a high sharp ridge on the cast. Apparently it was rather prominent. 

The separation of the cerebellum is very deep and clear-cut, even 
more than in Phenacodus, the skull having a very strongly developed 
tentorium. In its gross modeling, the cerebellum shows considerable 
resemblance to Phenacodus, less to the other casts of this senes. Its 
details are clearer and probably its structure was really more complex, 
although even in this case it is impossible to work out detailed relation- 
ships and divisions. Anteriorly there is a median lobe with no clear 
evidence of convolution, divided (probably by the fissura prima) into a 
small anterior lobe, almost hidden in the deep cleft formed by the ten- 
torium, and a larger posterior part, probably the lobulus simplex. 
Posterior to this the dorsal portion of the oast becomes trifid. The lateral 
portions, apparently highly foliated, pass backward, slightly outward, 
and, particularly in their more posterior parts, downward. They prob- 
ably are or include ansiform and paramedian lobules. The postero- 
median lobule, with rather vague traces of convolution, forms an almost 
pyramidal point at the occipital pole and then sinks vertically to the 
medulla, very much as in Phenacodus. Lateral to the lobulus simplex 
and perhaps pertaining to it but separated by longitudinal grooves, are 
smooth hemispheres. Lateral to all these parts and much obscured by 
peri-petrosal fissures and postmortem crushing, is a looped projection, 
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in part or wholly a formatio vermieularis, apparently with a short nearly 
vertical posterior crus and a more expanded and more oblique anterior 
crus. Much of the latter, undoubtedly more than a flocculus strictly 
speaking, is lodged m a shallow excavation in the petrosal, but this part 
is less sharply defined and considerably less Ralicnt than in Notodylops, 
for instance. 

The nerve exits can all be unmistakably identified. The large optic 
nerves are confluent on the cast, due to postmortem destruction of the 
intervening septum, and are well in advance of and slightly above the 
following passages. The confluent casts of the other orbital nervoB, 
III, IV, Vj, and VI, are relatively rather small (doubtless because the 
large maxillary nerve is not included with them), and occupy the usual 
position between the anterior ends of the pyriform lobes. V 2 can be 
closely traced, arising medial to V 8 , running downward and forward, 
and becoming free of the cast (entering its separate canal) 7 or 8 mm 
posterior to the single exit of III, IV, Vi, and VI. This separate exit of 
V s is a marked distinction from the other casts of this series. 1 The brain- 
cast representation of V a is also very peculiar and unlike any other cast 
here described. On the other casts, this nerve is represented by a stalk 
on the ventroposterior part of the pyriform lobe (far removed from the 
true point of origin of this nerve on the original brain). In other words, 
the internal opening of the foramen ovale in these forms is anterior to 
the tentorium osseum. In the present case, on the contrary, the very 
large V 8 arises on the cast on its cerebellar portion, anterior to and slightly 
below the internal auditory meatus, at what must have been the actual 
point of origin on the brain itself. It runs downward and forward, in 
the same direction aB V 2 but leaving the cast long before the latter. The 
foramen ovale is posterior to the tentorium. 

Loss of the tympanic has left a large gap on the skull at and posterior 
to the position of the median lacerate foramen and represented on the 
cast by a heavy triangular stalk. The internal carotid doubtless entered 
the skull somewhere along this gap. The internal auditory meatus is 
near the middle of a large petrosal fossa on the cast, well posterior to the 
cerebrum. The fill i n g of the posterior lacerate foramen (IX, X, XI) is 
posterior and ventral to the internal auditory meatus, and at about an 
equal distance from the former, in the same direction, is the exit of XII. 
On the skull dorsoposterior to the latter and enclosed with it (the con- 
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dylar foramen) m a common pit, is a vascular foramen leading into the 
cancellae of the occipital bones. 

This brain is, on the whole, a progressive one, but progressive 
m a direction not exactly paralleled in any other group. It thus 
accords with the other indications of affinity of the Santa Cruz 
htoptems, the only unexpected feature being the suggestion of more 
progressive development than m the associated typotheres. The effec- 
tive size of the brain is relatively great, the olfactory bulbs are small, 
the neopallium (particularly its antenor part) is expanded and rather 
nchly convoluted, and the cerebellum is large and complex. Correlated 
with osteological evidence of a fleet and at least superficially progressive 
plains-dwelling animal, the brain suggests m general intricate muscular 
coordination and dominance of visual, tactile, and kinesthetic senses 
over the more primitive olfactory nnd related sensual and cerebral organs. 

So far as indications of affinity go, they are chiefly negative. The 
brain adds its evidence against the now universally abandoned theory of 
perissodactvl relationships for the Litoptema. It has no special resem- 
blance to any perissodactyl brains known to me, and perhaps least of all 
to the early horses ( Mesohippus has been compared). It also opposes 
any close union with the Notoungulata, differing in various fundamental 
features from any of the notoungulate bramcasts yet available. On the 
positive side, the braincast of Proterothenum might easily be fitted into a 
preconceived theory, or one based on other evidence, but in fact is quite 
inconclusive. Thus it could very well have been derived from a brain like 
that of Phenacodu8, but, in accord with its much younger age, it is de- 
cidedly more progressive and is too deeply modified from the Phenacodus 
stage, if it did pass through it, for any certain and objective recognition 
of affinity. Good evidence on this point could come only from older 
braincasts, of Notostylops or Astraponotus age, but there is no immediate 
prospect of obtaining these. 

The principal dimensions follow: 


Length of skuU 180 nun. 

Length of brain exclusive of medulla 91 mm. 

Length of olfactory bulbs (dorsal) 10 mm. 

Width across olfactory bulbs . . . 15 mm. 

Dorsal length of cerebral hemispheres. 51 mm. 

Width across cerebral hemispheres ... 40 mm. 

Length of cerebellum ... 28 mm. 

Width across cerebellum 29 mm. 
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CONCLUSIONS AND SUMMARY 

Something is now known of characteristic braincasts of the more 
common and important South American ungulates. 1 This information is 
inadequate for any final conclusions, but does load to some preliminary 
suggestions. 

The oldest notoungulate braincasts, and the only ones that seem to 
be sufficiently unmodified to give some idea of ancestral structure in the 
group, are those of Notostylops, Oldfieldihomasia, and Rhyphodon. Noto~ 
stylops and Rhyphodon , although apparently equally primitive, differ 
more than would have been anticipated, particularly as they are com- 
monly referred to the same suborder. It is a reasonable theory that the 
characters shared by these casts probably nearly represent the ancestral 
notoungulate characters in general. The more important of these 
characters are: 

1. Brain arrangement nearly serial. 

2. Olfactory bulbs and cerebellum fully exposed dorsally, and midbrain partly 
exposed. 

3. Olfactory bulbs very large, about one-half to one-third as long as the cerebral 
hemispheres, and cerebellum (in dorsal exposure) varying from as long as the olfactory 
bulbs to about twice their length 

4. Olfactory tubercles rounded swellings, low but distinct. 

5. Pyriform lobes very large but shallow, visible in dorsal view laterally or 
posterolaterally. 

6. Cerebral hemispheres as a whole triangular, much narrower anteriorly than 
posteriorly, shallow and somewhat flattened dorsally. 

7. Rhinal fissure nearly or quite continuous and approximately horizontal 

8. Distinct sylvian fossa, placed well forward, and causing a lateral emargina- 
tion m the cerebral outline. 

9. Slightly gyrencephalic Sulci poorly impressed on bone and probably shallow. 
A short sylvian fissure, a posterior suprosylvion sulcus, and a lateral sulcus probably 
primitive for the group s 

10. Fossa hypophyseos variable but not very deep or sharply defined in any 

case. 

11. Cerebellum with relatively very large vermis, divided serially into two or 
more lobules, and rising to a node, of varying prominence, at the top of the occiput. 

12. Lateral lobules or cerebellar hemispheres small and probably poorly sub- 
divided or differentiated 

13 Forma tio vermicularis, or its apparent gross anatomical equivalent, roughly 
in the form of an inverted Y, the posterior crus longer than the anterior, the angle 
between them variable. 

14. Despite the condition in Rhyphodon, it is highly probable that the lodging 

l The rarer Aatrapothena and Pyrotheria are still Quite unkno wn in this respect, but «mh of the 
othermaior groups is now represented by at least one typical mnmp la 

*One or the other of the two latter may have been absent m Rhyphodon, but this is quite uncertain, 
and it seems highly probable both were present in the ancestral notoungulates or appeared very early 
m the various groups 
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of a nominal "flocculus” in a petrosal fossa anterior to the meatus is primitive for the 
group 

15. Cranial nerves, as they appear in the cast, grouped as follows, (a) 1 (mul- 
tiple exits); (b) IP; (c) III, IV, Vi-a, VI; (d) V a ; (e) VII, VIII; (f) IX, X, XI, and 
(g)XH. 

16 II between, slightly above, and anterior to the common canal of III, IV, 
etc The latter at the anteromedian point of the pyriform lobe. 

17. Vs appearing on cast as a nearly vertical stalk on the posteroventral part of 
the pynform lobe. 

No important common features of the endocranial circulation are 
observed. Both Notostylops and Rhyphodon have peculiar and very 
prominent vascular exits from the cerebral fossa, but they are not 
homologous in the two cases and the primitive condition oannot be 
inferred. 

Most of these characters are doubtless primitive m a general sense, 
yet it is surprising how distinctive they are in aggregate. Checking over 
the known braincasts, 2 with a single exception there is not one that could 
be confused with the inferred ancestral notoungulate type. It does 
seem, therefore, that these data give an adequate and distinctive defini- 
tion on endocranial characters of a natural group of mammals. For 
instance, even the earliest known artiodactyl (Lower Eocene) or peris- 
sodactyl (Middle Eocene) braincasts are obviously and fundamentally 
different from the notoungulate type. This is likewise true, although to 
less degree in various points, even of such archaic ungulates as the ambly- 
pods (sensu laid) so far as these are known. 

The exception to this exclusion from the notoungulate braincast 
type is of extraordinary interest and possibly of essential phylogenetic 
significance. Phenacodus has every one of these characters and cannot 
be separated from the Notoungulata on the basis of the ondocranium. 
This appears also to be true of other genera, e.g. Pleuraspidothenum 
(see Edinger, 1929), which are also placed in the Condylorthra, but they 
are inadequately known. The theory is quite justified and seems to be 
supported by excellent, if not conclusive, evidence that the notoungulate 
brain evolved from a typo otherwise known only in the condylarths and 
quite distinot from any others known, even those of comparable or 
greater age and comparably or more primitive m general structure. 

The evidence of the braincast is not more certain than any other 
sort of evidence, belongs to no different category, and involves quite as 

*11 appears to have no separate exit in Rhyphodon, but its older allies show that this is anomalous or 
secondary 

^Particularly Edinger, 1929, also Tilnoy , and the literature cited by those authors. There are also a 
few brain easts in the Amorioon Museum which are not in eluded in these general reviews or have not 
been described at all 
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much personal judgment. It is not the hoped-for but probably nou- 
existant datum that might reduce the large subjective element in 
phylogeny and improve the character of this very inexact science. Its 
value is in multiplying the data on which conclusions can lie based and 
thus giving better grounds for personal opinion. Also, like other sorts of 
characters, it sometimes preserves clues which have been lost or disguised 
m other parts of the anatomy. The present case, with its clear suggestion 
of derivation of the Notoungulata from the Condylarthra, may be an 
example of this, but of course must be thoroughly correlated with all 
the other evidence before a final conclusion is drawn. 

Turning to the Typothena, the development of their brains from 
the primitive notoungulate type as outlined above seems fairly clear. 
Their dentitions became rapidly and profoundly modified between Noto- 
stylops and Santa Cruz time, but otherwise they were a conservative 
group. Directly ancestral stages are not known, but the senes Noto- 
stylops-Hegetotheriuni-Typotherium, Eocene-Mioceno-Plelstocene, repre- 
sents a tentative structural sequence probably valid in a broad way. 
This sequence suggests that during the period of their most rapid dental 
evolution, Eocene to Miocene (or into the Oligocene when the advanced 
dental type was already fairly established), the brain also advanced, 
chiefly by reduction of the olfactory bulbB and moderate expansion and 
differentiation of the neopallium, but not enough to conoeal its ancestral 
characters. From Miocene to Pleistocene the brain seems to have been 
relatively static. Even in the latest typotheres, the brain was of very 
low type (note Gervais’s confusion of it with the rodent brain) . As nearly 
as one can make such a comparison, the latest and most specialized 
typotheres stood about on the same level of brain development as the 
earliest and least specialized artiodactyls and perissoductyls. 

The braincasts suggest considerably closer relationship between 
Notostylops and the typotheres than between either of these and 
Rhyphodon. 

While it has the distinctive notoungulate stamp, the braincast of 
Rhyphodon is peculiar. It suggests, but on evidence inadequate for any 
positive assertion, that the homalodontothere brain diverged decidedly 
from those of other noto ungulates and was conservative or even de- 
generate. Homalodontothenum itself, relatively gigantic in size, probably 
had brain modifications, not necessarily progressive, such as invariably 
accompany great skull size regardless of the factors of true neurological 
or mental advance. 

For the toxodonts, sensu stricio , we have as yet only the inadequate 



1933] 


BRAINCASTS OF TYPOTHERES 


17 


data given by Gervais for the last of this hne, Toxodon itself. Here the 
effects of gigantism, a rather broad massive braincast and increased 
convolution, are visible and tend to obscure more fundamental char- 
acters. Also the great time gap from Eocene to Pleistocene corresponds 
with evolutionary change which makes the braincast of Toxodon, so 
far as it is known, practically unrecognizable as being notoungulate. 
This does not oppose the general conception of a notoungulate brain 
type and its differentiation, but merely demands intermediate material 
for elucidation. 

The braincast of Proterotheriurn is somewhat more progressive than 
that of contemporaneous typotheres, is developing along different lines, 
and shows no evidence of special relationships to the noto ungulates. 
Common origin from a condylarth type is a possibility, but is not an 
inevitable conclusion on the available data. Proterothei lum seems to be 
quite distant from the typotheres and probably from notoungulates in 
general, a member of a very distinctive order, and the braincast of this 
relatively late form suggests no definite connection with any other group. 


Abbreviations on Text Figures 
II — Optus nerve (filling of optic canal). 

HI, IV, Vi-t [or V d, VI— The common canal of these nerves, the anterior lacerate 
foramen. 

Vj — Maxillary nerve. 

V3 — Mandibular nerve. 

IX, X, XI — Common canal of these nerves (posterior lacerate 
foramen) 

XII — Hypoglossal canal (condylar foramen). 

C C. — Carotid canal. 

F L. — “Flocculus,” or cerebellar lobule lodged in petrosal. 
F.L.M. — Foramen lacerum medium. 

F R. — Rhinal fissure 
F S. — Fossa sylvu. 

H, — Filling of fossa hypophyseos. 

I.A.M — Internal auditory meatus (nerves VII-VIII). 

O.B. — Olfactory bulb. 

O.T. — Olfactory tubercle. 

P L. — Pyriform lobe. 

S.E.S. — “Ectosylvian” sulcus. 

S L. — Lateral sulcus. 

S.S. — Sylvian fissure 
S.S.S. — Suprasylvian eulous. 

V.S.L. — Lateral cerebral venous sinus. 

V.S.P. — Posterior venous passage from cerebral fossa. 



18 


AMERICAN MUSEUM NOVITATES 


[No. 629 


NOTE 

Loomis (The Deseado Formation of Patagonia, 1914, p. 79) has 
figured a braincast of Evtrachytherm. Although they probably will 
necessitate no essential modification of the views hero expressed, tho 
characters of the brain of this aberrant genus are so difficult to ascer- 
tain and interpret from the illustrations and brief description avail- 
able that discussion is deferred and not attempted in this preliminary 
paper. 
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THE BENTONITES AND CLOSELY RELATED ROCKS OF 

PATAGONIA 1 

By G. C. McCartney 


The present paper records a number of interesting features noted in 
the study of a suite of rocks collected in Central Patagonia by Dr. G. G. 
Simpson while leader of the Scarritt Patagonian Expedition. The study 
is concerned primarily with the petrographic and physical character of 
the rocks. The suite of rocks is of particular interest, since in addition to 
features described m this paper it represents geologic formations known 
to contain fossil mammals of early Tertiary age. 2 

An outstanding result of this work is the recognition that almost the 
entire Lower Tertiary of Central Patagonia is bentonitic in character 
and that much of it is a rather pure bentonite. 

Information in regard to stratigraphic and structural relations of the 
rocks in the field has been obtained from the field notes of Doctor Simpson. 

The mammal-bearing rocks of Central Patagonia have been recog- 
nized as tuffs and as such are described briefly by Maria Casanova. 8 

It is a fact that tuffs, for the most part volcanic ash rather than tuff, 
do occur in the Lower Tertiary of Patagonia, but they are not the most 
abundant rock type; by far the greater proportion of the so-called tuffs 
are really bentonites or rocks intermediate between tuff or volcanic ash 
and bentonite. It is the presence of considerable amounts of the mineral 
montmonllonite together with a texture derived from volcanic ash that 
has led to the identification of such rocks as bentonites. 

Considerable research has been done on the physical, chemical and 
petrographic properties of bentonite by such investigators as Ross, 
Shannon, Spence, Kerr, and others 4 ; the properties are described in the 
papers cited 


iPubhcationB of the Soamtt Patagonian Expedition, No 17. 

^Simpson, G Q — Personal communication* • 

■Casanova, Marfa 1981 'Apuntee petrogrfifiooe sobre los terrenos atraveaadoo par las posoe de 
Comodaro Rivadavia y bos abededoree ’ Contribucionee a la prim era reunite, nacional de geografls, 
Buenos Aires, Mayo-Junio de 1981,_V. 

■Roes, C S , and Shannon, Q. V 1928 ‘The Minerals of Bentomte and Selected Clays and Their 
Physical Properties.' Joura. Amer Ceramic Soo,, IX, No 2, pp 77-96. 

Roea, C. S 1928 ‘Altered Paleosoio Volcanio Materials and their Recognition.' BaR Amer. 
Assoc Pet Geol , XII. No. 2, pp 143-184, Feb. ^ 

Spence, H 8 1924 ‘Bentonite,’ Mines Branch, Dept, of Mines, Ottawa. Canada, No. 628. 
Kerr, P. F. 1631. ‘B entonit e from Venture, California. 1 Boon. Qeol , XXVT, pp. 168—108. 

Kerr, P. F. 193 2 ‘ M ontmorUIonlte or Smectite aa Constituents of Fuller's Earth and Bentonite.’ 
Amer. Mineralogist, XVII, No 6, May. 
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Robs and Shannon define bentonite as follows: “Bentonite is a 
rock composed essentially of a crystalline clay-like mineral formed by 
devitrification and the accompanying chemical alteration of a glassy 
igneous material, usually a tuff or volcanic ash; and it often contains 
variable proportions of accessory crystal grams that were originally 
phenocrysts in the volcanic glass. These are feldspar (commonly ortho- 
clase and oligoclase), biotite, quartz, pyroxene, zircon, and various other 
minerals typical of volcanic rocks. The characteristic clay-like mineral 



Fig. 1. — Sketch map of central Patagonia, showing the localities mentioned in 
the text. (After Simpson, previously unpublished.) 

has a micaceous habit and facile cleavage, high birefringence and a 
texture inherited from volcanic tuff or ash, and it is usually the mineral 
montmorillonite, 1 but less o ten beidellite.” 2 

Before giving a detailed description of the bentonites, it seems in 
order to describe the volcanic ashes, since they are the parent rocks of the 
bentonites. 

1 Montmonllom te w na described in 1847 by Damour and Salvfitat. 1847 Ann Chunie et de 
Physique, 8d Series, X XI, p 870 

*I*H>en.E 8 , and Wherry, E J 1926. ‘ Beidellite, a New Mineral Name ’ Jotun. Wash Aoad. 
Sol., XV, pp 466-468 
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The typical volcanic ash is a rock, light m color, i.e , gray or light 
brown, medium to fine-grained, often very porous and distinctly gritty 
to the touch. In thin section the ash is seen to consist almost entirely of 
irregular-shaped fragments of volcanic glass. The glass fragments are 
usually angular and show a distinct conchoidal fracture; occasionally 
a spherical-shaped mass is seen. Such masses represent volcanic glass 
bubbles. In addition to the volcanic glass there are always a number of 
fragments of such minerals as feldspar, both orthoclase and plagioclase 
of albite to andesine composition, and quartz. Usually a few fragments 
of pyroxene, amphibole, magnetite, epidote, zircon, biotite and chlorite 
are present. 

Some of the ash beds contain geodes which are composed of quartz, 
banded-chalcedony and opal, while others have tmy veinlets of quartz 
and chalcedony irregularly distributed through them. The quartz, 
chalcedony and opal in the form of geodes and vemlets are evidently a 
secondary product. 

The bentonites of Patagonia are typically very clay-like in appear- 
ance, and are similar to the ash rocks in color except that yellow and buff 
color are more predominant Macroscopic examination reveals at least 
two and sometimes three rather distinct types. The first is very com- 
pact and is smooth or slippery to the touch; the second is more loosely 
aggregated, i.e., powdery m nature, and is slightly rough to the touch, 
and the third, though not always distinct from the second, is massive and 
hard and usually very rough to the touch. An important physical 
property of some bentonites is to increase in volume very perceptibly 
when placed in water. Spence 1 records an increase of 13.8 times its 
original volume when a certain bentonite was allowed to take up all the 
water it would hold and still retain its form. Many of the Patagonian 
bentonites illustrate this property of swelling when placed in water. A 
distinct relationship seems to exist between the type of bentonite and its 
behavior when placed in water. The compact bentonite swells to many 
times its original volume when placed in water, and the resultant mass 
resembles very closely a mass of jelly. In this bentonite the particles 
tend to hold together even when the bentonite is subjected to great 
increase in volume, i.e., the mass is more or less coherent m the swollen 
state. A curious feature of the reaction of this bentonite to water is the 
fact that in the process of increase in volume, angular fragments of the 
original dry bentonite fracture and spread apart along lines of inter- 
section of two or more faces of the fragment; each face of the fragment 

*8penoe, H. S 1024. Idem — PI tv 
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then tends to curl or roll into a ball, and finally the entire fragment forms 
a globular-shaped mass. The powdery type of bentonite behaves very 
differently m water. It increases in volume considerably but does not 
maintain or develop definite form; it rapidly disintegrates into small 
particles and slumps down into the bottom of the container. The third 
type of bentonite gives no visible physical reaction when placed in water. 

The different behavior of the various bentonites is due to the physical 
condition of the material. The explanation for the rather curious fractur- 
ing along acute edges of an angular fragment of the compact bentonite 
in water seems to lie in the fact that the intersections of faces of the 
fragment represent the points of greatest stress in the rock consequent 
upon the sudden great increase in area of each of the faces of the fragment. 

The difference in behavior in water of the bentonites is quite distinct, 
but a similar distinction cannot be made in petrographic study. The 
petrography of the Patagonian bentonites is very similar to that of the 
bentonites described by Ross and Shannon. 1 

Petrographic examination of a typical bentonite reveals a rock that 
is, in the mam, composed of an aggregation of tiny montmorillonite 
crystals. In some bentonites the montmorillonite is developed in such 
quantity that it forms a closely woven network of small crystals; in 
others, there is a distinct tendency for the montmorillonite to be de- 
veloped along the borders of fractures in the rock. In addition to the 
montmorillonite there are always present a few fragments of quartz 
and feldspar — occasionally orthoclase but more often plagioclase of 
albite to andesine composition. Ferromagnesian and other high specific 
gravity minerals are usually present; they are always in very Hma.ll 
quantity. 

The most common rock type in the Patagonian suites is ono inter- 
mediate between a volcanic ash and a bentonite. These rocks are seen 
in thin section to be composed mainly of shards of volcanic gloss and of 
montmorillonite. The glass fragments or shards are usually partially 
altered to montmorillonite; in such instances the montmorillonite forms 
a birefringent border zone around the isotropic glass. Often it is possible 
to note this type of alteration having taken place around a glass bubble; 
in such instances the montmorillonite crystals are developed like fibres 
which appear to be wrapped around the glass bubble. Ross and Shan- 
non, 1 in their text figures la, lb, 2a, 2b, show microphotographs of 
several types of bentonite. Their microphotographs illustrate the Pata- 

Uioa, C. S , and Shannon, G V 1926 Idem. 

UIobb, C. S , and Shannon, G. V. 1926. Idem, pp. 82-83. 
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gonian bentonites as thoroughly as if they were actual microphotographs 
of the Patagonian rocks. 

Identification of the birefnngent material so closely associated with 
the volcanic glass as montmonllomte was made through refractive index 
measurements and X-ray analysis. Ross and Shannon, 1 report that 
. . montomonllonite from normal bentonites has indices of refrac- 
tion that vary but little from the mean values that are a — 1 493, 
iS and 7 1.516 and the montmorillonite from other sources shows nearly 
the same values.” The writer finds the montmonllonite of the Pata- 
gonian rocks checks very closely in its indices with that given by Ross 
and Shannon. In all crystals measured, a =1.49-1.50 and /8 and y 
very close to a value 1.51. Through the very kind cooperation of 
Professor P. F. Kerr of Columbia University, X-ray analyses of a few 
of the bentonite samples were made. Professor Kerr found that certain 
rock specimens, in which the writer believed montmorillonite did occur, 
gave X-ray diffraction patterns which agree with those given by members 
of the montmorillonite group. 2 

Section in Ca£ad6n Vaca 

In order to show the genetic relation between the bentonite and the 
volcanic ash and to emphasize the stratigraphic importance of the 
bentonite in the early Tertiary of Patagonia, a stratigraphic section in 
CafLad6n Vaca (see Fig. 1) is described in detail. The accompanying 
diagram (Fig. 2) illustrates the stratigraphic sequence in the Notostylops 
Beds at one point m Cafiaddn Vaca, and Bhows by number the positions 
in the section of the rock specimens described m detail in the following 
pages. Specimens numbered R41 and R42 are different in field and 
microscopic appearance from anything seen elsewhere, but these differ- 
ences prove to be due to the apparently different mode of deposition and 
to the presence of macroscopic grams or pebbles of volcanic rock, rather 
than to any marked difference in the essential mineralogic character of 
the stratum. Except for this one bed, the series is fully typical of the 
great bulk of the pre-Patagonian 8 “tuffs.” A large number of mammals 
of the typical Notostylops fauna were found in this section, scattered 
through it except for the level of R38, which is barren of fossils. They 
were to some extent concentrated in the strata represented by R45 
and R47 and were rarest in the less altered tuffs, e.g., R44, R49. 


‘Roes, C. 8 , and Shannon, O. V. 19%. Idem, p 96 
•Personal communication, 

•Pot strati graphic nomenclature and age, see Fig 4 
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Like most of the pre-Patagonian Tertiary exposures, this one con- 
sists of beds from one to fifty feet thick, evenly stratified with original 
horizontally, but generally not sharply limited at their contacts. The 
rock samples show a minor number of relatively unaltered white to gray 
vol cani c ashes, with a larger amount of true bentonite, and all inter- 
gradations between these two extremes. In the field, the purer volcanic 
ash rocks stand out in recurrent beds because of their whiter color and 
the fact that they are usually somewhat indurated or concretionary, 
more resistant to surface weathering. They often form minor scarps, 
while the bentonites form steep slopes, much checked and weathered, 
above and below the volcanic ash. 


VERTICAL SCALE IN 
FEET 


'4CT 



Nearly pure bentonite uuith siliceous concretions 


Fig. 2. — Stratigraphic section in the Notoslylopa Beds in CaQaddn Vaca (After 
Sunpaon, previously unpublished ) 


The relation of the bentonite to the volcanic ash is vory interesting- 
ly brought out in this and m other sections studied by Simpson in the 
field but not here given m such detail. They generally alternate, with 
bentonite much predominant in bulk. The base of a relatively pure 
volcanic ash usually shows a sharp and somewhat irregular contact, 
i.e., is disconformable on an erosion surface, probably in most cases 
representing an inappreciable interval of geologic time, but in some 
corresponding to a distinct faunal break. The upper contact of the 
volcanic ash, on the contrary, is usually vague and passes gradually into 
bentonite. 
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In some cases fossils are more common m the volcanic ash, but their 
greatest abbolute concentration m the whole formation and their greatest 
lelative concentration in many sections, including the present one, is 
in the bentonite or in the material transitional from volcanic ash to 
bentonite. All these facts strongly Ruggest mtermittent heavy falls of 
ash alternating with periods of weathering and erosion, the latter appar- 



Fig. 3. — View of ihe Oficina del Diablo, Cafiaddn Vaca, showing the lower part 
of the section given in Fig 2 (Alter Simpson, Amer Mus. Novitates, No. 666, p. 16 ) 

The basal rluva (biutomtcO, ippair ntlv daikoi in poloi , npai 01 below the middle of the left half of 
the pictuie, are those u pic suited by 1118 md tlie haid ledge nnu and somewhat above the middle of 
the picture is the tuff lppieeented bv K44 (The luge daik spot in the uppei light quaiter of the 
phoiogiaph is formed by pebbles whiih have fallen from the pampa, ovei thiee hundred feet above). 


ently very slight in most or all cases. The purer volcanic ashes appear to 
represent the earlier parts of fairly rapid falls of ash, the bentonites the 
later parts, or slower falls. The bentonite seems thus to be due in large 
part to contemporary weathering. Concentration of animals in these 



8 AMERICAN MUSEUM NOVITATES [No. 630 

beds is then reasonably explained by the fact that these deposits were 
for a longer tune at or near the surface, and that as they weathered and 
became bentonitic, their sticky character — when wet — would serve to 
entrap fl.Tvima.lR and for the rapid engulfing and burial of those that died 
on them for this or any other reason. 

Specimen No. 38 — Bentonite 

Field observations. — About 100 feet of this material underlies the fossil- 
bearing beds. It has no apparent bedding and is for the most part gray to cream- 
colored below the weathered surface, but tends to become more definitely yellowish or 
reddish on weathering. Concretions are abundant (see No. 39) but no fossils are 
found. 

Macroscopic examination. — Specimen is light yellow in color, fine-grained and 
powdery, swells and disintegrates rapidly into small particles when placed in water. 

Microscopic examination. — Montmorillomte is developed in a complete 
network of tiny fibre-like crystals through the rock. There is very little volcanic glass 
present and that only in small fragments. There are a number of large acid plagio- 
dase and quartz fragments scattered through the rock. 

Specimen No. 39 — Concretion 

FnnT.ii observations. — It is a concretion from the same thick stratum as the 
preceding specimen. 

Macroscopic examination. — Specimen is a buff -colored, fine-grained concre- 
tion rendered quite hard by the introduction of silica. Numerous veinlets and pockets 
of chalcedony are present through the rock. Quartz and calcite are often associated 
with chalcedony. 

Microscopic examination. — The matrix of the rock is almost all isotropic and 
has a very low refractive index; it is undoubtedly a form of altered volcanic material 
but is not a typical bentonitic mineral. There is developed along fractures m the rock 
a brown-colored mica; it is very similar to montmorillomte and probably belongs to 
that group. There are many fragments of acid plagipclsse and a few of volcanic glass 
in the rook. Some of the glaaB fragments form three-pronged individuals; they evi- 
dently represent partial sections of three glass bubbles which arc in contact. 

The rock is a volcanic ash which is partially altered and which is considerably 
Bilioified. The presence of siliceous volcanic ash concretions in a bed of bentonite 
suggests that the silica has hindered the alteration of the ash to bentonite. 

Specimens Nos. 40, 44, 49 — Volcanic Ash 

Field observations. — These represent the less altered volcanic ashes, grayer or 
whiter in color in the exposures and more resistant to erosion, especially R44 which 
forms a prominent ledge, in some instances overhanging the bentonite below. 

Macroscopic examination. — Specimens are white-colored, hard and very 
gritty to the touch. In some instances the rock is vesicular. 

Microscopic examination — The rocks are for the most part coarse-grained 
and composed mainly of fragments of volcanic glass. The fragments are usually very 
dear and almost colorless, but a few are dark in color and clouded with alteration 
material. Sometimes brown-oolored glass fragments occur; they are often filled with 
gas bubbles. The glass fragments are very angular in shape; three-pronged or Y- 
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shaped fragments are common In addition to angular fragments there are round 
bubble-like globules of glass Some of the glass fragments are bent and show parallel 
fracture lines; in such instances some of the contorted fragments become partially 
anisotropic. The matrix of the glass fragments is a yellowish-brown colored sub- 
stance which is almost all isotropic There is also a development of dark green to 
almost black chlontic material There is no evidence of development of a highly 
birefnngent mica like that developed in the bentonitic rocks Throughout the rook 
there are scattered a few irregularly shaped fragments of quartz and acid plagioclase. 

The rock is a volcanic ash, or specifically a rhyolitic ash A feature of the rook 
is the extensive development, in some instances, of small round pellets or concretions 
of volcanic material in a matrix ot the same material 

Specimens Nos. 41, 42 — Bentonite 

Field observations — Although the particular samples sectioned do not seem 
to be very distinctive, this stratum m the field is unusual for this formation. Its 
color is dark gray to greenish gray, more somber than the senes as a whole, and it is 
thin-bedded in contrast to the very massive character of most strata It has a dis- 
tinctly sandy feel and appearance and in places contains volcanic pebbles Although 
without cross-bedding, it appears to be a stream or shallow water deposit. 

Macroscopic examination. — These rocks are in general light-colored and fine- 
grained, but duo to inclusions of dark fragmentary material, they sometimes appear 
dark and coarse-grained. 

Microscopic examination. — In thin sections the rock is light brown in color 
The fragments of dark volcanic material are opaque The mam constituent of the 
rock is montmonllomte; the alteration of volcanic glass to montmorillomte is almost 
complete, with the result that no definite ash structure is visible. Acid feldspar frag- 
ments, i.e , both orthoclase and acid plagioclase, are abundant throughout the rock. 
The presence of this abundant feldspar probably accounts for the sandy appearance of 
the formation in the field. 

Specimen 45 — Bentonitic Ash 

Field observations. — This is the matrix of the most abundant fossils at this 
locality. Not only is it richer in mammals than any other stratum or locality known 
as yet in the Notoalylops Beds, but it is also unusual m that a number of specimens 
from it are associated parts of the skeleton, a condition very rare elsewhere It overlies 
the hard ledge of R44 and grades into it in a short distance but without a really 
sharp contact 

Macroscopic examination — Rock is similar in appearance to R44, but it is 
much finer-grained There is a rough or ashy feel to the rock but not nearly so pro- 
nounced as in R44. 

Microscopic examination — Thin-sec tion study reveals many small round 
concretions similar to those m R44. Volcanic glass fragments sure fairly common but 
are not nearly as abundant as in R44 Montmonllomte is developed as a network of 
small crystals throughout the rock Quartz and acid plagioclase fragments are 
common. 

Specimens R46 and 47 — Bentonite 

Field observation. — These rocks appear to represent the still further breaking 
down of the onginal volcanic ash overlying and grading imperceptibly into R45. 



10 AMERICAN MUSEUM NOVITATES [No. 630 

Macroscopic examination. — Rock is light-colored and fine-grained The ashy- 
character of R45 is not usually perceptible 

Microscopic examination. — There is an extensive development of montmonl- 
lom te. Alteration of volcanic glass is almost complete, with the result that almost no 
glfttw structure remains There are angular fragments of acid plogioclose, albite and 
quartz throughout the rock. 

Specimens R43 and 48 — Bentonite 
Field observations. — In general these specimens represent horizons in whioh 
the alteration from volcanic ash to bentonite is complete. Note: R43 and R4S, like 
R38, are immediately overlain by typical volcanic ash beds 

Macroscopic examination — These are very fine-grained and very light-colored 
rocks. 

Microscopic examination — Petrographic study reveals the rocks to be homo- 
geneous in gram size and composed almost entirely of the one mineral, montmonl- 
lomte The crystals of montmonllonite are needle-like m appearance and have no 
definite orientation Fragments of quartz and acid plagiodase are present in both 
specimens; they are more numerous and larger in R43 than in R48. 

Specimen No. 51 — Concretion 

Field observations — This is not in the same vertical section as the preceding 
senes, but is nearby and of the same age as the upper part of the latter Tt is character- 
istic of concretionary zones commonly occurring at one or more levels in the Noto- 
stylops Beds. This particular bed is about eight feet thick and consists of yellow 
bentonite with very numerous round black concretions, of the size of a pea to that of 
a walnut. The bed is purely local and cannot be traced more than a few hundred feet. 

Macroscopic examination — Specimens are round concretions of very dark, 
fine-grained material The dark color, almost black, of the concretions is due to the 
presence of a manganese mineral which is probably pyrolusite. 

Microscopic examination. — The concretions show concentric structure A 
large part of the concretion is made up of pyrolusite. There is present m the con- 
cretions a small amount of montmonllonite It is concentrated in concentric zones 
in the concretions. 

A summary of the rock descriptions given shows that in the strati- 
graphic section illustrated in figures 2 and 3 there is the following se- 
quence of rock types: 

R49 — Volcanic Ash 
R48 — Pure 1 bentonite 

R46 and 47 — Bentonite, contains very few remnants of ash structure 
R45 — Bentonite with ash structure fairly common 
R44 — Volcanic ash 
R43 — Pure 1 bentonite 

R41 and 42 — Bentonite, contains fragments of volcanic material but no definite 
aah structure 
B40 — Volcanic ash 

R38 and 39 — Nearly pure bentonite, contains concretions at certain levels 

VPu ra bentonite la a desc riptive term used to indicate a rock in which all remnants of ash structure 
ftro none and one composed of montmonllonite to the exclusion of all other minerals exoept odd fragments 
of feldspar, quarts and heavy minerals. 
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This sequence of rocks indicates rather clearly that the bentonite is a 
product of the alteration of volcanic ash, since every horizon of volcanic 
ash grades upward into a horizon of bentonite in which there is abundant 
evidence of ash structure and of volcanic glass altering to montmoril- 
lonite, and this in turn grades upward into a horizon of bentonite in 
which all evidence of ash structure is destroyed and the rock is composed 
almost entirely of montmorillonite. The evidence supporting this 
origin for the bentonite is further strengthened by the fact that the 
bentonite contains the same variety and quantity of minerals such as 
quartz, feldspar, and heavy accessory minerals as the volcanic ash. 

An additional fact that is clearly brought out in the sequence is the 
gradational character of the contact between volcanic ash and bentonite 
on the upper side of an ash bed, whereas in contrast the ash bed itself 
rests on bentonite with no gradational relation. 

Section South op La go ColhuA-Huapi 

The classic section in the great barranca south of Lake Colhu6- 
Huapi — see Figure 1 — has continuous exposures with Notostylops, 
Astraponotus, Pyrotherium and Colpodon Beds superposed (see Fig. 4). 
The general character of these rocks is similar to that of the shorter and 
more detailed section in Caflad6n Vaca already given, but a few further 
notes on particular samples from this section are given. 

Specimen No. Rll — Basalt 

Field observation. — In this area the lava flows are by no means continuous, 
but appear as lenses in the section, apparently representing tongues of lava filling 
shallow valleys. 

Macroscopic examination — Rock is a medium-grained, weathered igneous 
rock; it is vesicular with clayey material filling the vesicles. 

Microscopic examination — Rook is felsitio in texture with occasionally an 
ophitic relation between feldspar and pyroxene. It is composed almost entirely of 
basic plagioclase feldspar, augite, brown mica and brown hornblende. The feldspars 
are lath-shaped and are plagioclase of labradorite composition. Augite is present in 
euhedral crystals and in forms without definite crystal shape Hornblende is present 
in small quantity in the form of basaltic hornblende. There is considerable brown 
mica present. 

The rock is an auganite or as more commonly stated a basalt. 

Specimen No. R12 — Bentonite 

Field observation. — This rock has the characteristic field appearance of a 
typical bentonite, like those of CaQaddn Vaca, but is here of special interest as it 
intervenes between the extrusive basic rock and the immediately overlying hardened 
but less bentonitic scarp formed by rocks like the next one described — R27. 
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Macroscopic examination. — Rock is very fine-grained, compact with slippery 
feel, light brownish-yellow color. It is a typical bentonite 

Microscopic examination — Thin section study shows the rook to be made up 
of very tiny crystals of montmorillomte; the crystals have no definite orientation; 
there is a marked tendency for more extensive development of montmorillomte along 
the borders of fracture in the rock. The fracture network of the rock is quite exten- 
sive. There is at least one prominent band m the specimen m which extensive develop- 
ment of large crystal aggregates of montmorillomte have taken place; it evidently 
represents an original large fracture along which the alteration of the original rock to 
bentonite was best able to proceed. There is present throughout the rook a sufficient 
number of irregular-shaped fragments of volcanic glass and of glass partially altered 
to montmorillomte to show that the rook was originally a volcanic ash. A very few 
acid feldspar and quartz fragments are present. 

Note: — Professor Kerr finds that the X-ray diffraction patterns of a 
sample of this material agree with those given by members of the mont- 
monllonite group. 


Specimen No. R27 — Volcanic ash 

Field observations. — This is typical of the rock frequently occurring in Lower 
Tertiary sections in Patagonia and by Ameghino called “tosquilla.” It is gray when 
unweathered, but often becomes yellow to orange on weathered surfaces. It may be 
very hard and is usually strongly resistant to weathering, so that it forms benches 
and vertical or even overhanging scarps. It is very porous and highly vesicular on 
weathered surfaces In places it appears to be largely composed of rolled voleame 
ash balls, m others to be concretionary, but these two conditions are not easily distin- 
guished. It often contains fossils, but these are sparsely scattered through it and 
usually rolled and very incomplete. This specimen is from the thickest “tosquilla” 
aeries of this section, at and below the base of the Colpodon Beds, but other thinner 
beds of identical nature occur at lower levels in the same section and they may occur 
at any Lower Tertiary horizon. In some cases they grade laterally into ordinary 
gray volcanic ash 

Macroscopic examination. — It is a hard ash rock, very rough and gritty to the 
touch. 

Microscopic examination. — Hock is composed largely of fragments of volcanic 
glass. The fragments are very irregular in shape; some exhibit good conchoids! 
fracture, and they are evidently broken glass bubbles In some instances the glass frag- 
ments grade over into the light-brown colored micaceous mineral montmordlomte. 
This development of montmorillomte is very insignificant in amount, and consequently 
the rock exhibits none of the characters of bentonite in the hand specimens. A few 
fragments of acid plagioclaae and quartz are present. 

Rock is a volcanic ash and is similar to the other volcanic ash rocks 
described in this paper. 

Specimens Nos. R21 — R29 — R32 — Concretions 

Field observations. — These represent two types of concretions very abundant 
in the Tertiary tuffs. All are from the same great exposure south of Lago Colhu6- 
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Huapi. Locally concretions may characterize a given horizon, but considering the 
central Patagonian formations as a whole, they may be of almost any age. R21 and 
R32 are characteristic of layers of spherical concretions, often in the “tosquilla” 
(R27) or other relatively unaltered volcanic ash, to which they may give the appear- 
once of a conglomerate. They are nearly always spherical and m numerous cases 
have a small round depression on one side, like the stem attachment of a fruit. R29 
is typical of the common siliceous concretions, present in great number and variety 

Macroscopic examination. — R21 and R32 are concretions of light-brown 
colored, very hard volcanic material; they are sphencal m shape and axe hollow; 
they have a rather crude concentric structure, i e., they tend to break apart like a 
shell from a nut. The concretions range in size from m diameter to ljs” Sihcifica- 
tion of the concretions has made them quite hard. 

R29 is a geode rather than a concretion; it is composed of chalcedony, quartz, 
and opal 

Microscopic examination. — R21 and R32 are very dark brown in color m the 
thin section and transmit very little light. The rock is composed mainly of fragments 
of volcanic glass. The fragments vary greatly in size and shape; there is, however, 
a tendency for a concentration of round glass bubbles toward the inside of the con- 
cretion. The outer run of each glass bubble is altered to brown-colored montmonl- 
lomte. Small angular fragments of quartz and feldspar are scattered throughout the 
rock. Most of the matrix of the glass fragments ib a dirty-brown isotropic volcanic 
material — this is especially true of the outer part of the concretion; the inner part, 
close to the hallow center, has a matrix of montmonllonite. An interesting feature of 
the concretions is the fact that the central zone gives a rapid swelling reaction when 
placed in water, whereas the outer zone does not. This feature is evidently due to die 
presence of montmonllonite in the intanor of the concretions and to its absence in the 
outer part The fact that the montmonllonite is developed in the interior of the 
concretion rather than at the extenor seems difficult to explain, especially m view of 
the fact that in this Btudy it is usual to find volcanic ash grading upward into ben- 
tonite. It may be that the outer zones of the concretions represent material added 
since the alteration on the inside took place, or as in the case of other concretions — 
e g., R39 — described m this paper, the alteration of volcanic glass to montmonllonite 
is probably hindered by the introduction of silica, and since the outer zones of the 
concretions are more sdicifiod than the inner, they are the least altered to mont- 
morillonito 

R29. Thin section of a geode shows the presence of quartz, chalcedony and 
opal. Quartz crystals radiate from a common point to form a circular mass; these 
in turn puss into finely crystallized quartz or into radiating chalcedony fibers Every 
quartz gram seems to serve ns a nucleus for chalcedony. The chalcedony mokes up 
over one-half of the rock. Scattered through the rock are both large and small masses 
of opal. 

The interior of the geode is lined with tiny stalactites of quartz 
surrounded by chalcedony. 

Commercial Aspect op the Bentonite 
There is available a tremendous supply of bentonite m this region, 
enough to supply any conceivable world market for centuries. A large 
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amount is within short wagon-haul of sea transportation at or near 
Comodoro Rivadavia (see Fig. 1) and a still greater amount along the 
railway to Colonia Sarmiento. Even Comodoro, however, is so far from 
any important present or probable future market that this makes much 
commercial development improbable. A limited amount can no doubt 
be used m local oil refineries, but this can hardly assume the proportions 
of an independent industry. 

Lathe Tbktiabv and Quatbhnabt 
(here relatively unimportant) 


Patagoniano-Marine, probably late Oligocene or Miocene 


Terrestrial Tuffs, with at least four 
distinct mammalian faunas of 
Tertiary aspect. 

Cdpodon beds (perhaps in part equivalent 
to the lower Patagoniano). 

Pyrotherium beds 

Attrajxmotua beds 


V otostylops beds 

“Argiles fiasUairea,” local, non-fos- 
siliferous, of doubtful age and re- 
lationships 

r— 


Chiefly sandstones and clays, not subdivided by previous work. The “Pehuenche” 
or “upper beds with dinosaurs” of most recent authors, not the Pehuenche of 
Ameghino in this region. 


Salamanquean o-Marine, probably Senonian, surely ’ 

Creta ceous. — " ‘ ' 

Very thick and vailed continental deposits, the Chubutiano of some recent authors, 
variously but not yet definitively subdivided. Containing dinosaurs and partly 
or wholly Cretaceous. 

Fig. 4. — Preliminary table of the late Cretaceous and early Tertiary formations 
of central Patagonia. (After Simpson, Amer. Mus. Novitates, No. 560, p. 4.) 

Note on Glauconite ahovh the Salamanqubano 
The accompanying diagram (Fig. 4) will help to make clear the 
stratigraphic sequence involved in the preceding sections. The b earing 
of these petrologic notes on the general stratigraphic problems is to some 
extent suggested here and will be further discussed in forthcoming work 
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by Simpson. The present author also plans a later study of the petrology 
of the so-called “argiles fissilaires,” which constitute one of the most 
puzzling features of Patagonian stratigraphy. Although they do not 
relate directly to the bentonitic rocks, there are here added observations 
on a discovery of considerable interest made m the course of the present 
study. 

In central Patagonia the only surely recognized Mesozoic marine 
formation is the Salamanqueano, apparently of Senonian age. This 
invasion came from the east and is represented by a wedge of rocks, 
thick near the coast and thinning out and tending to lose its marine 
character to the westward Without going into more stratigraphic 
detail here, the upper part of this marine formation is usually represented 
by the so-called Banco Verde, a glauconitic sand of marine to estuarine 
origin. Above this there is usually a black clay, the so-called guide 
horizon or Banco Negro, in part of transitional character but generally 
accepted as the base of a continental late Cretaceous series. Above this 
is a senes of sands and days, generally but (according to Simpson) 
erroneously called Pehuenche. The upper part of this series is of Ter- 
tiary age. The lower part is probably in places really late Cretaceous, 
although the lithologic resemblance makes the contact difficult or im- 
possible to establish in most instances. 

An unexpected result of this petrographic study is the recognition 
of glauconitic sandstones in this so-called Pehuenche, well above the 
Banco Verde and Banco Negro, but still below the known Tertiary 
mammal-bearing horizons. The most important instance is that of the 
round hill northwest of Puerto Visser (see Fig. 1); there glauconitic 
sandstone occurs 45' above the Banco Verde, about 30' above the Banco 
Negro, and 75'-80' below the lowest Tertiary mammals. The evidence 
suggests that marine and semi-marine conditions continued here longer 
than has previously been supposed and that there is a still undefined 
transitional late Cretaceous division here between the accepted Sala- 
manqueano and the mammal-bearing sandstones of the so-called “Pe- 
huenche” Secondary derivation of the glauconite from the Banco 
Verde is possible, but appears improbable. 

Specimen No. HI 10 

Field ob&ebvation. — See above. 

Macroscopic examination. — Rock is a green-colored soft sandstone. It is 
homogeneous without evidence of good bedding 

Miceoscopic examination. — In thin section, the green mineral which gives the 
rode its color is recognized as glauconite. The mineral is present m well rounded 



16 


AMERICAN MUSEUM NOVITATES 


[No. 630 


grains. The cementing medium of the glauconite grains is a light-brown colored 
mineral, probably some form of altered glauconite. The brown mat enal is almost 
entirely isotropic. The glauconite grains arc typically docp green in color and are 
almost isotropic. Scattered throughout the rock are numerous irregular-shaped 
fragments of quartz and feldspar; the feldspar is a plagioclaso of lahradorite 
composition 

Another instance, less important because the stratigraphic sequence 
is not positively established, is of a green sandstone in Cu£lad6n Hondo 
(see Fig. 1), quite evidently higher than the recognized Salamanqueano 
and m the so-called Pehuenche. Its relationship to the mammal-bearing 
sandstones of Cafiad6n Hondo is not clear, but it is probably somewhat 
older. 


Specimen No. R68 

Field observations — See above. 

Macboscopio examination — Rock is a pale-green colored, fairly coarse sand- 
stone which is cemented with calcium carbonate. 

Microscopic examination. — The sandstone is composed of detrital grains of 
glauconite, quartz and feldspar. Calcite is the cementing medium, and it is the most 
abundant constituent of the sandstone The green color of the rock is due to the 
presence of glauconite. The glauconite is present m deep green roundod grams and 
green and brown irregular-shaped grams. 
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FOUR NEW SPIDERS OF THE FAMILY GNAPHOSIDAE 


By Ralph Y. Chamberlin 


Through the courtesy of W. J. Gertsch, of The American Museum 
of Natural History, I have had the opportunity of examining two collec- 
tions of Gnaphosidae, one largely from Minnesota, made chiefly by Mr. 
Gertsch himself, and the other from Alberta, Canada, constituting part 
of a general collection of spiders placed m his hands for identification. 

The gnaphosids from the first collection, from Minnesota unless 
otherwise noted, prove to be as follows: 

HerpyUus vasijer (W alckenaer) 

HerpyUus hesperolus Chamberlin (Y osenute Park, Cal.) 

Sergialus variegalus (Hentz) 

Gnaphoaa gtgantca Keyserling 

Gnaphosa parvula Banks 

Gnaphoaa brumalia Thorell (Figs. 1 and 2) 

Droaaodea neglectius (Keyserling) 

Drassodea robinaoni Chamberlin 
Haplodrassus magwter, new species 
Haplodraaaua stgnifer (C. Koch) 

Drassyllus niger (Bonks) 

DrossyUus transversue (Emerton) 

Z dotes aubtcrreaneus (C. Koch) (Minnesota and Montana) 

The specimens from Alberta, Canada, are as follows: 

Cdilde pis vnbeeiUa (Keyserling) 

C Jnaphoaa gigantea Keyserling 
Gnaphosa brumalis Thorell 
Gnaphoaa mvma, new species 
Gnaphoaa parvula Bonks 
Calhlepis vnbecQla (Keyserling) 

Drassodea negledus (Keyserling) 
llaplodrassua eignifer (C Koch) 

Haplodrassus allanus , new spedes 
Orodrassus coloradensis (Emerton) 

Orodrassus vastus (Banks) 

Zdotes subterreaneus (C. Koch) 

Z dotes puntanva Chamberlin 
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The new species indicated are described below, together with a new 
Gnaphosa from Utah noted in the course of the present study. All of 
the species of Gnaphosa herein listed, or described, belong in a group 
to which this name should be restricted. Various other western species 
heretofore placed in Gnaphosa constitute a natural generic group wliich I 
here propose to designate as Cylphosa with Gnaphosa gosoga Chamberlin 
as the genotype They are characterized especially by the obviously 
different palpal organ in which the very long style arises on the apical 
or ectal side of the bulb and coils loosely about the bulb one or more 
times. The apical apophysis is distally slender and pointed and char- 
acteristically membranous proximally. 

Gnaphosa mima, new species 
Figures 3 and 4 

Male. — Integument of carapace and sternum dark brown, with a fine network 
of black lines over lateral portion of pars cephahoa and in stripes running from the 
stria thoracica to lateral margins; the choicer ae and legs brown. Carapace clothed 
with whitish hairs closely appressed to surface and with very sparse, erect and long 
black hairs. Abdomen with a dense coat of fine, plumose brown hair and with numer- 
ous long, evenly spaced and erect block bristles, showing no color pattern; ven trolly 
the abdomen appears paler in front of the genital furrow because of the absence of the 
dense coat of hair there 

All tarsi scopulate throughout length, the anterior metatarsus scopulate distally, 
the posterior metatarsi not scopulate. Metatarsi I and II with a pair of stout ventral 
spines. Ventral spines of tibia I, 1-2-2; of tibia II, 1-2-2, or 2-2-2. Tibiae III 
and IV with a spine at base on mid-dorsal line. 

Cephalothorax low, the posterior portion of pars cephalica on a level with pars 
thoracica, slanting down moderately in front of middle; pars cephalica relatively 
narrow. Ghelioerae moderately geniculate. Posterior row of eyes strongly recurved, 
the median eyes about their radius apart, approximately their diameter and a half 
from the laterals. Area of median eyes as long os wide posteriorly, a little narrower 
in front than behind ( 6:7). Anterior row of eyes procurved as usual, much shorter 
than the posterior row (4:3), the median eyes much smaller than the laterals. 

Distinct in form of tibial apophysis and details of male palpal organ, as shown in 
the figures. 


Measurements 


Length of cephalothorax, 3.3 mm ; width, 2.9 mm 


i: 

I 

II 

Ill 

IV 

Coxa-trochanter 

1.8 

1.8 

1 2 

1 8 

Femur 

2.3 

2 1 

2 0 

2 3 

Tibia-patella 

3.0 

2.7 

2 2 

2 8 

Metatarsus 

1 8 

1.6 

1 7 

2.8 

Tarsus 

1 2 

1.1 

1 2 

1 2 

Total 

10 1 mm 

9,2 mm. 

8 3 mm 

10 9 mm. 



0Q (JQ (Jq 93 93 7? 


1. Onaphosa b> umalis Thorell. Left palpus of male, ventral view. 

2 The same, ectal view. 

8. Onaphosa, nvima, new species. Right palpus of male, ventral view. 

4. The same, ectal view. 

5 Onaphosa anttpcia, new species Left palpus of male, ventral view. 
8. The same, ectal view. 
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Locality. — Canada: Seba, Alborta; Juno 1-July 6. Two males 
(holotype and paratype) in the collection of The American Museum of 
Natural History. 


On&phoaa antipola, now spccieB 
Figures 5, 0, and 7 

Carapace brownish black, the black being more condensed on hood bordering the 
cephalothoracic furrow, along radiating furrow of thorax and along lateral borders. 
Sternum nearly black. Legs also block but with two lost articles paler. Cephalo- 
thorax and legs clothed with the usual black hairs, the paler plumose hairs not con- 
spicuous. Abdomen in the types appearing nearly black, clothed with the usual black 
hairs and setae and the fine oppressed and paler plumose ones. The female allotype 
has cephalothorax and legs lighter in color. 

Tarsi I and II entirely, and metatarsi I and II to their middle densely scopulate 
beneath, the posterior tarsi and metatarsi not at all scopulate Tibia I m the male 
holotype is armed beneath with 1-1-2 spines, tibia II with 1-2 -2 spines. Metatarsi 
I and II bearing one pair of ventral spines Tibiae I and II in the female allotype bear 
beneath only 0-0-1 spines. Tibiae III and IV with a stout mid-dorsal spine at base. 

Eyes typical in general arrangement and spacing. Anterior median eyes much 
smaller than the laterals (about os 7:10). Area of median eyee scarcely longer than 
wide, equal m width anteriorly and posteriorly. Posterior median eyes small, circular, 
about five-sixths their diameter apart and close to one and two-thirds times their 
diameter from the laterals. 

Character of palpus as shown in the figures. 

Measurements 


Male 

Total length, 8 mm. 

Length of oephalothorax, 4 mm. ; width, 3 mm. 


Legs: 

I 

II 

lit 

IV 

Coxa-trochanter 

1 9 

1 8 

1 8 

2 0 

Femur 

2 9 

2 3 

2 0 

3 0 

Tibia-patella 

3 2 

2 9 

2 5 

3 2 

Metatarsus 

1 8 

1 8 

2.0 

2 7 

Tarsus 

1 5 

l 2 

1 2 

1 8 

Total 

11 3 mm. 

10 0 mm 

9 5 mm. 

12 7 mm. 



Fbmaijs 



Total length, 8 mm. 





Length of cephalothorax, 4.1 mm 

; width, 3 mm. 



Legs: 

I 

II 

Ill 

IV 

Coxa-trochanter 

1 8 

1 7 

1 7 

2 0 

Femur 

2 6 

2 2 

2 0 

2 8 

Tibia-patella 

3 0 

2 9 

2.6 

3 2 

Metatarsus 

1.3 

1 5 

1.9 

2 7 

Tarsus 

1.2 

1 1 

1.2 

1 3 

Total 

9 9 mm, 

9.4 mm 

9 4 mm. 

12.0 mm 
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Locality. — Utah : Utah County, west shore of Utah Lake, October 
15, 1931; male (holotype), female (allotype), and an immature male; 
collector, W. Ivie; in collection of the University of Utah. 

Haplodrassus altanus, new species 
Figures S, 9, and 10 

Male — Carapace and chehcerae light brown, the former with black lines run- 
ning a short distance forward from region of median furrow along each side of pars 
cephahca and along the middle of the latter, the surface clothed sparsely with suberect 
dark hairs, and with more numerous appressed whitish hairs Sternum similar m color 
to carapace, dusky laterally, clothed with more numerous erect dark hairs. Legs dull 
brownish-yellow. Abdomen dark brownish-gray, clothed with long dark suberect 
hairs and more densely with finer appressed and mostly lighter brown hair 

Legs with numerous stiff dork hairs and shorter pale ones, as usual Leg one with 
femur and with two long senate spines in dorsal line, two closer together toward distal 
end on anterodorsal surface; other joints unarmed excepting for a single ventral 
spine at base of metatarsus. Tibia II also unarmed, metatarsus II having a pair of 
ventral spines at base Legs III and IV with numerous spines as usual, the tibiae with 
none in median dorsal position 

Cephalothorax low, the dorsal line nearly horizontal, the pars cephalica not 
elevated, brood, the head region relatively wide 

Anterior row of eyes procurved, the eyes nearly equal in size, the medians about 
them diameter apart and less than their radius from the laterals. Posterior row of eyes 
gently procurved, longer than the anterior row by nearly twice the diameter of a 
posterior lateral eye; median eyes oblong, set very obliquely to each other, their long 
diameter from the much smaller lateral eyes but less than half as far from each other. 
Area of median eyes a little wider in front than behind and nearly of same length as the 
anterior width. Anterior lateral eyee about their diameter from lower margin of 
dypeus. Chelicerae with armature typical except that in the holotype there is but a 
single tooth below on the right chelicerae, this being larger than usual; that of the 
other chelicerae normal. 

Distinct in the form of the tibiol apophysis of the palpus, this being laminate, 
rather short, and abruptly narrower dis tally os shown in the figure Other features as 
figured. 

Female. — Coloration in general as in the male, but the abdomen above showing 
an obscure pattern of lighter marks as follows: a median basal mark on each side 
close to and parallel with it a mark vaguely broken into spots; behind the basal 
mark a series of chevrons scarcely detectable. 

Femur of leg I with two seriate spines above and a single spine at distal end on 
anterodorsal surface; other joints wholly unarmed. Metatarsus II with two ventral 
spines at base as in the male holotype. 

The cephalothorax similar in form but the head in eye region more depressed or 
Blantmg forward Lower margin of chelicerae with two distal teeth. 

Eye relations nearly as in the male, the anterior median eyes smaller than the 
laterals. Area of median eyes as broad posteriorly as anteriorly. 

Epigynum as figured. 
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Measurements 

Female 


Length, 0 mm 

Length of cephalothorax, 3 8 mm ; width, 3 mm. 


Legs: 

I 

II 

III 

TV 

Coxa-trochanter 

2.0 

1 8 

1 5 

2 0 

Femur 

2.8 

2 1 

2.0 

3 0 

Tibia-patella 

3.3 

3 0 

2 1 

3 1 

Metatarsus 

1.2 

1.1 

1 0 

2 0 

Tarsus 

1 0 

1 0 

1 0 

1 2 

Total 

10 3 mm. 

9 0 mm 

7 6 mm 

11 3 mm. 

Length, 6 mm. 

Length of cephalothorax, 3 mm.; 
Legs: I 

Male 

width, 2 2 mm. 

II 

III 

IV 

Coxa-trochanter 

1 5 

1 1 

1 0 

1 5 

Femur 

2 4 

2 0 

1 0 

2 5 

Tibia-patella 

3 0 

2 6 

2 0 

3 0 

Metatarsus 

1 6 

1 1 

1 1 

1.8 

Tarsus 

1 1 

1 0 

0 8 

1 0 

Total 

9 6 mm 

7 8mm 

6 5 mm. 

9 8 mm 


Locality. — Canada: east of Fitzgerald, Alberta; 1930; one male 
(holotype) and one female (allotype) ; collector, H. S. Hicks; in the 
collection of The American Museum of Natural History. 


H&plodraasus magister, new species 
Figures 11 and 12 

Male — Carapace, atemum, and chelicorae light chestnut, the first pairs of legs 
similar or much paler distally, the lost two pairs yellowish Carapace with sparse dark 
hairs, the sternum with more numerous straight erect black hairs, which arc denser 
along the borders. Abdomen with integument whitish with a light chestnut Boutum 
at base above, clothed with numerous dork hams hut apparently less donso than that 
coat of appressed hair present in H alianua, the rubbed condition of specimen making 
accurate judgment of this impossible. 

Legs clothed with long stiff and suberect setae of dark color but with few finer 
appressed ones. Tarsus scopulate as usual but the scopulae not very dense; anterior 
metatarsi scopulate except at base, the posterior metatarsi scopulate only over apical 
region Femur of leg I with two seriate spines above and one on anterior face distod 
of middle; femur II with two spines above and two on anterior face. Tibia and meta- 
tarsus I unarmed. Tibia II with ventral spines 1-1; metatarsus II with a pair of 
spines at base and a single median one. No mid-dorsal spines on tibiae III and IV. 

Anterior row of eyes procurved in the usual degree; the median eyes somewhat 
smaller than the laterals, not fully their diameter apart and less th an their radius 
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7 Gnapho&a antipola, new species Epigynum of allotype 

8 Haplodiasaua altanus, new species Bight palpus of male, ventral view 

9 The same, ectodorsol view 

10 Haplodras&us altanus, new species Epigynum of allotype 

11 Haplodrassus moguter, new species Bight palpus, ventral view 

12 The same, ectal view 
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from the laterals. Posterior row of eyes considerably procurved, only slightly longer 
than the anterior row; median eyes very large, their long diameter exceeding the 
diameter of a lateral one in about ratio 5:3, oblique, almost contiguous with each 
other, less than their radius from the laterals; Intend eyes lees than their diameter 
from the anterior laterals Area of median eyes wider bohmd than in front in about 
ratio of 5:4, the length nearly equal to the ontenor width. Armature of oholiceme 
typical. 

Tibial apophysis and features of palpal organ of male palpus as shown in the 
figures. 


Measurements 


Total length, 8 mm 

Length of cephalothorax, 3 0 mm ; width, 2.9 mm. 


>: 

I 

II 

Ill 

IV 

Coxa-trochanter 

2 2 

1 8 

1 5 

2 0 

Femur 

4 0 

2 8 

2 0 

3 2 

Tibia-patella 

4 4 

3 3 

2 9 

4.G 

Metarsus 

2.2 

2 0 

1.9 

3.4 

Tarsus 

1 8 

1 3 

1.2 

1.8 

Total 

14 6 mm. 

11.2 mm. 

9 5 mm. 

15.0 mm. 


Locality. — Minnesota: Minneapolis; June, 1931; one male (holo- 
type); collector, W. J. Gertsch; in the Collection of The American 
Museum of Natural History. 
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A SKULL AND MANDIBLE OF GIHAFFOKERYX 
PUNJABIENSIS PILGRIM 

By Edwin - H. Colbert 


The genus Giraffokeryx was founded by Dr. G E. Pilgrim to desig- 
nate a primitive Miocene giraffe from the lower Siwalik beds of northern 
India. Doctor Pilgrim, m a senes of papers, 1 desenbed Giraffokeryx on 
the basis of fragmental and scattered dentitions. Naturally, Pilgrim’s 
knowledge of the genus was rather incomplete, and he was unable tQ 
formulate any opinions as to the structure of the skull or mandible. 

An almost complete skull, found in the northern Punjab in 1922 by 
Mr. Bamum Brown of the Amencan Museum, proves to be that of 
Giraffokeryx, and it exhibits such striking and unusual characters that a 
separate description of it has seemed necessary. This skull, together 
with numerous teeth and a lower jaw, gives us a very good comprehen- 
sion of the genus which forms the subject of this paper. The drawings 
of the skull were made by John C. Germann, and the remaining ones 
were done by Margaret Matthew. 


MATERIAL DESCRIBED 

Only the material referred to in this description will here be listed* 
There are a great many specimens of Giraffokeryx in the American Mu- 
seum collection, but since most of them are teeth, they will not be 
considered at this time. A subsequent paper, dealing with the American 
Museum Siwalik collection in detail, will contain a complete list of the 
Giraffokeryx material. 

Amer. Mus No. 19476. — A skull, complete back of the muzria The cheek teeth 
are preserved on both sides. The skull has been crushed to some extent. From the 
lower portion of the Middle Siwaliks, 1 ,000 feet below the Bhandar bone bed, 9 and 
one mile Bouth of Nathot in the Punjab. 

Amer. Mus. No. 19611. — Unassociated teeth. Lower Siwaliks, 200 feet above 
the level of Chinji Rest House and four miles west of that location, Punjab 


xPilnim, Q E 1910 'Notices of New Mammalian Genera and Specie* from the Tartlariee of 
India ’ Rec Geol Surv India, XT., Pt 1, p 69 

1911 ' The Foesil Giiaffidae of India ’ Mem. GeoL Surv. India, Pal. Indica, NJ3. f IV, No. 1,PP> 
14-17: PLI.flRB 4,5, PI n, flga 1-18. „ 

•The Bhandar bed waa named by Pilgrim, from the village of Bhandar in the Jhelnm district, 
Rawalpindi division of the northern Punjab He considered this as an unfoesiliferous h orison, bos 
Brown, in 1922, opened a wimd quarry at this level, which yielded characteristic middle Siwalik fosrila. 
The quarry wae located one half mila north of Bhandar village. Tor the original designation of this 
h orison the reader is referred to* Pilgrim, Q E 1013. ‘ Correlation of the Siwaliks with Mammal 
Horuona of Europe ’ Rec. Geol. Surv India, XLHI, Pt 4, p. 277, PL xxvx. 
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Amer. Mus. No. 19472 — A right maxilla, with P*-M 8 . Lower portion of the 
middle Siwaliks, 1,200 feet below the Bhandar bone bed and one mile south of Nathot. 

Amer. Mus. No. 19687 — The right ramus of a mandible, containing P*-M* 
Lower Siwaliks, 200 feet above the level of Chmji Rest House and one and one half 
miles north of that place. 

It may be seen from the above list that Giraffokeryx punjabienm 
extends through the lower Siwaliks into the lower portions of the middle 
Siwaliks. 

MORPHOLOGY OP THE SKULL 

The skull of Giraffokeryx represents an animal of medium size and 
of peculiar form. As restored, it would measure some 500 millimeters 
in length, which though of fair size for the general run of ruminants, is 
small for the giraffes. The most striking features of this skull are the 
four horn cores, an anterior and a posterior pair, the former rising from 
the forward extremities of the frontals, and the latter from broad bases 
that rest partly on the frontals and partly on the parietals. The anterior 
horn cores spring from a common base, which is located above the first 
and second molars (perhaps it might be better to say that they are con- 
fluent at their bases), and they diverge laterally at an angle of approxi- 
mately 105 degrees. These horn cores are directed posteriorly to a very 
slight extent, about 15 degrees. The posterior horns are widely sep- 
arated basally. They arise directly back of the orbits, diverging laterally 
at an angle of approximately 80 degrees. Moreover, these horn cores 
are directed backwardly to an extent such that, as seen from the side, 
their median axes make angles of about 30 degrees with the perpen- 
dicular. These posterior horn cores are somewhat convex along their 
anterior borders, and at their bases, both on the anterior and the posterior 
edges, there are large rugose protuberances, as if in life there were basal 
accessory knobs or branches. Due to the great backward growth of 
, these horn cores, their bases form a partial roof over the temporal fossae. 

The true homologies of the “horn cores" of Giraffokeryx have been 
■very perplexing, because since the skull is that of an old animal, the 
sutures are ankylosed to an extent that they have been largely obliterated. 
By a microscopic examination the naso-frontal suture has been estab- 
lished just anterior to the base of the front horn cores. The frontal- 
parietal suture can not be definitely located, but it would seem to cross 
the skull at a point about opposite the median portion of the posterior 
horn cores. The posterior horn cores of Giraffokeryx are therefore quite 
homologous with the similar structures in Pdlaeotragiis and Samothenum, 
Asiatic Miocene and Pliocene giraffes, characterized by one pair of well 
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developed supraorbital horn cores. But the anterior pair in Oiraffokeryx 
are without homologues among any of the Giraffidae, and must therefore 
be considered as neomorphic structures 

Of course there is a superficial resemblance between the skull of 
Qiraffoketyx and that of the North American genus, Syrdyoceras , be- 
cause in both of these forms there are two pairs of horns, one pair being 
approximately supraorbital, while the other pair is placed above the 
muzzle. The resemblances between these genera are, however, attribut- 
able to functional analogies rather than to homologies, because while the 



Fig. 1 .— Oiraffokeryx punjabiensts Pilgrim. Amer. Mus No. 19475 Skull, right 
lateral view. Restored muzzle based on comparisons with Paheotragub and Okapia. 
One-fourth natural size 


anterior horns are frontal upgrowths m Guaffokeryx, they are derived in 
Syndyocera8 from the premaxillanes. In both genera the posterior horns 
are more nearly homologous, being frontal in Syndyoceras, and fronto- 
parietal in Oiraffokeryx. Otherwise the skulls and dentitions show the 
taxonomic separateness that would be expected m these genera, for the 
Siwalik form belongs of course to the Giraffidae, and the North American 
genus is a member of the Protoceratidae, families that are related in kind, 
but which are nevertheless quite distinct from each other. Synthetoceras, 
recently described by Stirton, shows an accentuation of the Syndyoceras 
type of skull, and these two genera are closely related to each other. 1 

UJsrbouj, E H. 1605. ‘Notice of a New Fowl Mammal from Sioux County, Nebraska ’ Neb. 

\1 flnnr TT PI ft fftnvnairaa nna nlata I'QnnibiAitmvii <*AAk 1 
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Lankester, 1 in a senes of papers, has demonstrated how m the mod- 
em okapi and giraffe, the “horns,” or the ossicones as Lankester defined 
them, ore developed in the skm as separated elements, becoming united 
with the skull as the animal approaches matunty In the okapi, a 
persistent pnmitive form, having, like Palaeotragus and Samotherium, 
one pair of supraorbital horns, the ossicone coalesces with the frontal 
bone, and in the adult animal is firmly attached to that element On 
the other hand, the ossicone in the foetal or newly born giraffe develops 
first above the parietal bone, but in consequence of growth factors it 
spreads anteriorly, so that in the adult it becomes attached to both the 
parietal and the frontal bones 

A growth process similar to that of the recent forms must have 
marked the development of the horns in Gimffokeryx Indeed, the 
overlap of the base of each horn core on the roof of the skull is a striking 
character in this genus. Thus we may visualize small ossicones develop- 
ing in the skm of the young Giraffoket'yx, one pair above the anterior 
border of the frontals, and another pair over the back of the frontals. 
At maturity the front pan- became attached to the frontal bones, but the 
posterior ossicones spread into long, elliptical bases that overlapped both 
the frontals and the panetals. 

The nasals terminate posteriorly at the base of the front horn cores. 
The frontals are very wide, and extraordinarily flat, and behind them 
the parietals narrow rapidly and then flare out again to form the lamb- 
doidal crest. The great constriction of the parietals in Gimffokeryx is 
an indication of the small size of the brain The parietals dip down 
somewhat just behind the frontals, reaching the lowest point above the 
paroccipital processes, and then they rise again to the lambdoidal crest, 
which projects far behind the occipital condyles. There are supraorbital 
foramina piercing the frontals. 

As seen from the side, the skull appears to bo very low, an illusion 
caused by the crushing that it has undergone. By measuring the maxilla 
below the anterior horn cores, I have estimated the crushing to be about 
17 per cent., so that when the skull is restored to its orignial height it is 
seen to be quite comparable to the skull of Palaeotragus. The basi- 
cranial axis forms a slight angle with the palatal surface. 

The maxilla is heavy, with a slight swelling above the first and 
second molars, and the malar runs far forward on this bone. The latter 
forms the entire lower border of the orbit. The lacrymal is large, a 


iLankerter, E. Ray 1007. ‘ The Origin of the Lateral Homs of the Giraffe in Foetal Life an the 
Area of the Parietal Bone*.’ Proc Zool. See. London, pp. 100-115, 

1007. ‘ The Existence of Rudimentary Antlen in the Okapi. Proo. Zool. Soo. London, pp. 126-185. 
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portion of it being within the orbit , and a larger portion extending forward 
on the side of the face Where the lacrymal, malar and jugal meet there 
is a large preorbital vacuity, a characteristic feature of the gnaffids. 
It would appear as if the trigeminus nerve traversed a maxillary sinus 
cavity, as m the recent giraffes. 

The orbit is large, and is closed by a postorbital bar. Behind the 
orbit the large base of the posterior hom core projects out and back, bo 
that it forms a heavy shelf or roof over the temporal fossa. The zygo- 
matic arch is relatively small, and it is overhung by the base of the hom 
core. 

Behind the glenoid is an expansion of the squamosal, carrying the 
tube of the external auditory meatus, and a ndge connects this expanded 
bone with the lambdoidai crest. Below the external auditory meatus is 
the paroccipital process, a fairly short but heavy structure. The occipi- 
tal condyles are quite large, which would indicate that the cervical 
vertebrae were heavy. The supraoccipital is constricted above the 
foramen magnum, but it flares widely at the lambdoidai crest. The pits 
m the supraoccipital for the attachment of the semispinalis capitis 
muscle are shallow, aR is characteristic of the Palaeotragine group of 
giraffids, as contrasted with the more advanced Sivathennes and Giraf- 
fines, in which these pits are quite deep. 

In a consideration of the basicranium it may be well to take up the 
several elements separately, in order that they may be discussed accord- 
ing to their positions and functions. Therefore, the floor of the brain 
case will first be considered, after which there will be a discussion of the 
auditory apparatus, and then finally some attention will be paid to the 
articulations and the attachments for the jaw and for the masticating 
muscles. 

The basicranium is rather wide in comparison to its length. The 
basioccipital is broad and is characterized by its large basilar tubercles, 
for the attachments of the rectus capitis ventralis major muscles. These 
tuberosities are much more prominent than in the modem okapi or 
giraffe; mdeed, they arc relatively larger than in Samothenum or Palaeo - 
tragus, and are quite comparable to the same structures in Bramaiherium. 
The basisphenoid has low ridges along either edge. 

In contradistinction to most of the Giraffidae, the posterior nasal 
choanae are situated somewhat behind the third molar, instead of being 
directly in line with the posterior border of the last tooth. The ptery- 
goids of Gtraffokeryx are developed much as they are in the okapi. 
Owing to the fact that this animal was fully adult, the sutures are largely 
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obliterated, making precise determinations of the basicranial elements 
uncertain, but undoubtedly the alisphenoid ran well up within the orbit. 

Coming now to the basicranial foramina, it may be seen that the 
ethmoid and optic foramina are large and separated from each other. 
As in the okapi there are two large foramina at the base of the alisphenoid, 
the anterior one of which would seem to be a fusion of the foramen 
rotundum and the foramen lacerum anterius, while the one posterior to 
it is undoubtedly the foramen ovale. Thus the anterior foramen 
served as a common passage for the oculomotor, the trochlear, the 
first and second branches of the trigeminus and the abducens nerves, 
while the posterior foramen transmitted the mandibular or third 
branch of the trigeminus. The development of the foramen lacerum 
medius is similar to that in the okapi, namely, it together with the 
opening for the Eustachian tube, is concealed above the anterior 
pomt of the bulla. The stylomastoid foramen is large, evidently 
carrying a well developed facialis nerve, and again, the postglenoid 
foramen is of unusually great size. In both of these characters, Giraffo - 
keryx is similar to the okapi The foramen lacerum postenus is of normal 
development, and separate from the foramen lacerum medius. 

In Okapia there are two well developed condylar foramina for the 
branches of the hypoglossal nerve. It is difficult to be certain about this 
region in the skull of Giraffokeryx, because of the manner of preservation, 
but probably these foramina were well developed. The reader is re- 
ferred to the accompanying figure of the basicranium of Giraffokeryx , 
in which the various foramina are labeled. 

The auditory bulla is of medium size, though not as large nor as in- 
flated as in Okapia. In Giraffokeryx the bony tube of the external 
auditory meatus points posteriorly, while m Okapia this structure is 
placed almost transversely. 

Coming now to the articulation of the lower jaw, we see that the 
glenoids are convex as in the okapi The pterygoids are fairly heavy, 
showing the power of the internal pterygoid muscles to move the jaw 
from side to side. The short heavy paroccipital processes would point 
to strong digrasticus muscles. 

The palate is wide and flat. The cheek teeth are well worn, again 
an indication that this was a fully adult animal at the time of its death. 
There are but three premolars, the first one having been lost during the 
course of evolutionary development. The muzzle is missing anterior to 
P*, but undoubtedly there was no canine, and the premaxillaries were 
edentulous. The cheek teeth are brachyodont, showing this ani m a l to be 
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primitive, even though aberrant, and they arc marked by the char- 
acteristic giraffid rugose enamel. The second and third premolars 
are greater in length than in width, and each tooth is characterized by a 
strong anterior style, and an internal posterior swelling. In the last 
premolar the width considerably exceeds the length. Tlie molars are 
approximately quadrate, with the protocone and metaconule of about 
equal size, and with strong parastyles and mesostyles. 

An isolated tooth (Amer. Mus. No. 19611) shows the character of 
the last premolar. In this tooth the median outer barrel is well developed 
and there is a swelling on the posterior border of the inner crescent, 
which when worn forms a small enamel lake within the dentine. 

Amer. Mus. No. 19472, listed above, demonstrates the form of the 
molars much more clearly than do the teeth in the skull. In each molar, 
along the eotoloph, the parastyle and mesostyle are strongly developed; 
the anterior barrel is strong, but on the posterior part the ectoloph is 
flat. A similar condition holds in Palaeotragus, but it is to be noted that 
the styles and barrels in Giraffokeryx are divergent, while in Palaeo- 
tragus they are parallel, a fact that finds its explanation in the greater 
hypsodonty, and consequently the more advanced state of the teeth, in the 
latter genus. The anterior inner crescent of each molar in Giraffokeryx 
has a slight cingulum. Moreover, this crescent extends lingually further 
than does the posterior crescent, which gives the anterior half of the tooth 
a greater transverse measurement than the posterior moiety. There are 
no inner pillars on the molars as in Pdlaeotragus. 

Pilgrim speaks of the absence of an enamel fold m the posterior 
crescent of the molar of Giraffokeryx. Such a fold is present to a greater 
or lesser extent in all of the American Museum specimens, and in some 
of them it forms an enamel loop within the dentine. 

All in all, the upper teeth of Giraffokeryx are very similar to those of 
Palaeotragus , demonstrating (as has been pointed out above, in connec- 
tion with certain cranial characters) the close relationship existing be- 
tween these two genera. 


THE MANDIBLE 

Amer. Mus. No. 19587, listed above, contains a complete set of 
grinding teeth, which differ from the teeth of Palaeotragus and Okapia 
mainly by virtue of their relative narrowness. The second premolar is 
relatively simple, consisting of a median cone or point, from which a 
single ridge extends forward, and to the back of which there is a posterior 
ridge, dividing to form a Y. The third premolar is more advanced, 



1933] SKULL OF OIRAFFOKERYX PUNJABIENSIS 


11 


having the mam cusp placed exteriorly. Anteriorly the ndge divides 
so as to form two prongs pointing linguaUy, while posteriorly there are 
three such prongs. There is a low internal wall to this tooth. In the 
fourth promolar the internal wall has developed to form a high internal 
ridge, rising to a point opposite the external cone. The external ndge 
divides into three prongs posteriorly, as in the preceding tooth. In P # 
and P* there are anterior external cingula. 

The molars consist of the familiar artiodactyl crescents, and naturally 
in the third molar there is an additional postenor loop or talonid. Cingula 
are present antenorly on the internal and external sides. The enamel is 



AM 19587 



Kg 6 . — Gtraffokeryx punjabiensis Pilgrim Amer. Mus. No. 19587. Right 
ramus of mandible, lateral view. Crown view of grinding teeth, above. Re- 
stored portions indicated by dotted lines. The length of the restored premolar- 
canine diastema is based on comparisons with Palaeotragus. One-fourth 
natural size. 

rugose. There is a strong external median pillar in the first molar, and 
rudimentary knobs in the succeeding teeth. 

The incisor alveoli are present, but a portion of the ramus forming 
the diastema was lost. Undoubtedly this diastema was long, as in 
Palaeotragus or Okapia, and it would seem as if the ascending ramus was 
shaped much as in the latter genus. 


Measurements 


Skull. — Amer. Mus. No. 19476. 


Length, P 2 to condyle 

326 mm. 

Estimated total length 

500 

Height above M* (to superior border of orbit) 

85 

Restored height 

110 

Anteroposterior diameter of orbit 

06 

Postorbital length (front of orbit to condyle) 

222 
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Measurements (Continued) 

Skull — Amer. Mus. No. 19475 ( Continued) 

Estimated preorbital length 278 

Width between tips of anterior horn cores 277 

Width between tips of posterior horn cores 403 

Width of confluent base of antonor horn cores 142 

Distance between bases of posterior horn cores 123 

Greatest width across squamosals 144 

Width at narrowest portion of panetals 56 

Width across zygomatic arches 1 79 

Width of maxillae above P 2 80 

Width of palate at M* 66 

Width of occipital condyles 76 

Distanoe, anterior border of foramen magnum to border of pos- 
terior nasal ohoanae 150 

Width between orbits 134 

Width between tips of paroccipital processes 88 

Mandible. — Amer. Mus No 19587 

Depth of ramus below third molar 43 


Upper Dentition. — 



Oiraffokeryx punjabiensia 

Paioeobragua microdon 


Amer Mus No 19476 

(After Bohlin) 1 



Antero-pos tenor 

Transverse 

Antero-pos terior Transverse 

pa 

22 mm. 

19 mm. 

18 mm. 

mm. 

P 3 

20 5 

20 

18 

20 

P* 

17 5 

21 

18 

23 

M l 

22 

24 

23 

27 

M 2 

25 

27 

26 

30 

M* 

24.5 

26 

25 

27 

Lower Dentition. — 





Amer Mus 

No. 19587 

(After Bohlin)* 


Pa 

18 

9 

— 

10 

Pa 

20 5 

12 

15 

13 

P* 

24 

16 

18 

15 

Mi 

24 

16 

— 

17 

Mj 

25 

27 

23 

18 

M 8 

37 

17 

36 

18 


Ratio, premolar to molar length 

Upper dentition 83 73 

Lower dentition 71 65* 


*Bohhn, B. 1927. 'Die Famllie Giraffidae.’ PaL Siaica, Ser. C, IV, Fat. i, p. 27, ooiumadin 

*Bo hltn, B, 1927. op. oii , p. 29, column I in table 

•Masing meaaunmentB obtained from other specimens listed by Bohlin. 




Fig. G — Restoration of the skull and mandible of Oiraffokeryx punjafoenm Pilgrim, showing 
the probable appearance of the skull with the crushing removed. One-fourth natural size. 
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TWO NEW RODENTS FROM THE LOWER SIWALIK BEDS OF 

INDIA 

By Edwin H. Colbert 

The remains of rodents have been exceedingly rare among the fossils 
found in the Siwalik beds of northern India. Notwithstanding the 
fact that these sediments have been searched for more than a hundred 
years by various palaeontologists and stratigraphers, thereby yielding a 
tremendous quantity of fossil vertebrates, only ten specimens of rodents, 
representing four genera and five species, have thuR far been recorded 
among the mammalian remains. These species and their occurrences are 
listed below. 

Rhxzomya sivalensis Lydekker Middle Siwaliks 

Rhizomys Bp Lydekker Upper Siwaliks 

Hystnx sivalensis Lydekker Middle Siwaliks 

Hystrix cf. leucurus Sykes Upper Siwaliks 

Neaokia cf. hardwukix Gray Upper Siwaliks 

Caprolagns sivalensis Major Upper Siwaliks 

By this list it may be seen that all the rodent material so far dis- 
covered is from the middle and upper beds of the Siwalik series. Con- 
sequently the American Museum is fortunate in having obtained two 
new rodents from the lower Siwalik beds, thereby extending the geologic 
range of this order down into the upper Miocene or lower Pliocene in 
northern India. The specimens were found by Mr. Bamum Brown, 
during the course of his field work carried on in the northern Punjab 
for the Musoum in 1922 They are described in the following pages. 

The drawings in this paper were made by Margaret Matthew. 

Family Spalaceda* 

Ehizomys punjabiensis, new species 

Type - -Amor Mus No. 19762 The right ramus of a mandible, containing the 
second and third molars, and the posterior portion of the incisor. 

Horizon and Locality — From the Lower Siwalik beds, near the base. The 
specimen was obtained at a point near the Sutlej River, about twenty-three miles 
west and north of Bilaspur, Bdospur State, Punjab. 

Diaonohih. — A HTnn.ll spalacid rodent, about one half as large as Rhizomys 
sivalensis, and about equal in size to Rhizomys sinensis. Dental formula 1 -0-0-3, 
as in other members of the Spalacidae Molar teeth charaoterzied by an external and 
two or three internal folds. 
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This is a rather small species, being somewhat more than half as 
large as the Middle Siwalik form, Rhizotnys mvalensts . The lower 
border of the horizontal ramus is seemingly fairly straight, and above it 
on the outer side of the jaw, is the anterior portion of the masseteric 
crest. This crest haH its anterior origin below the posterior border of 


the first molar. 

The incisor, which is extremely long, is flat on the inner side, while 
the outer side is rounded, thereby giving the tooth a D-shaped cross 
section. The second molar is almost identical m its pattern to the cor- 
responding tooth of Rhizotnys sivalensis, 
A M 1 9762 as figured by Lydekker. 1 There is a deep 

external fold directed obliquely posterior- 
ly, and three internal folds, which in the 
worn tooth persist as enamel fossettes. 
These fossettes are arranged with their 
long axes placed transversely, and the 




Fig 1 . — Rhizomys punja- 
bierusig, new epeciee. Amer. Mua 
No 19762. 

Right mandibular ramus, with 
second and third molars. Crown view 
above, lateral view below. Thi ee tunes 
natural else 


anterior one, the largest of the three, is 
expanded on its outer portion 

The third molar is similar to the pre- 
ceding tooth, but the posterior part is 
somewhat constricted. The outer re- 
entrant fold is directed transversely, and 
has therefore crowded the two front fos- 
settes, so that they have become confluent. 
Consequently there ore only two inner 
fossettes in this tooth, a large one in front 
of the external fold, and a smaller one 
behind it. 

The teeth are modern! elyliypsodont. 


Measurements 


Rhizomys punjabiensis, new species 


Amer. Mua. No 19762. 


Length of RMj 

2.7 mm 

Width of RM S 

2.4 

Length of RMs 

3 1 

Width of RM* 

2 0 

Length of Ms-Ms 

5.8 

Depth of ramus below Ms 

6 0 


l LjdeH£er, B, 1884. ‘Rodents and New Ruminants from the Siwahhs and Synopsis of Mam- 
malia Mem GeoL Surv India, Pah Indica, (X) III, Pt 3, pp. 106-108, figs. 1, 2. 
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Rhizomys sivalenzis Lydekker 

[After Lydekker, 1884 — op. at., p. 107] 

Length of tliree molars 74 m 18 7 mm. 

Width of Ms 26 6.3 

Vertical diameter of incisor 17 4 3 

Rhizomys sinensis Gray 

[Measured from a plate, published by Forsyth Major 2 ] 

Length of upper molar senes 11 6 mm 

Length of M 2 -M* 7 5 

Depth of ramus below Mj 13 5 

Rhizomys troglodytes Matthew and Granger 

Amer. Mus. No. 18411 

Length of RM* 4 8 mm. 

Length of RM 3 4 3 

Length, M**M 3 9 6 

Length, M1-M3 14 6 

Depth of ramus below Ms 14 0 


Family Hystriceda* 

Sivacanthion complicates, new genus and species 

Type. — Amer. Mus. No 19626. Two fragments of the mandible; a right ramus 
with P4 (uneruptod), and Mi-*; a left ramus with P4, Mi-*, and the alveolus of M s . 
The left premolar has been uncovered, to show its coronal pattern. 

Horizon and Locality — From the Lower Siwakks at the level of Chmji Rest 
House. Four miles northeast of Chinji Rest House, Salt Range, northern Punjab. 

Diagnosis. — An hystneomorph of medium sise, considerably smaller than the 
modern species of Hyatrix or A cant hton. Dental formula 1 -0-1-3 Angle of mandibu- 
lar ramus very strong, as in other Hystncidae. Hystricomorph pattern of the molar 
enamel complicated by secondary foldings. 

The jaw undor consideration represents an animal intermediate in 
size between fjyslnx or Acanthion , and Atherura, though somewhat 
nearer to the latter. The portions preserved show typical hystneomorph 
characters, in that the rtumis is rather deep, and its lower border is 
curved, wliilo the angular portion is rather distinct from the ramus. 
The masseteric crest bos its beginning beneath the midportion of the 
first molar, as in Hystruc , and the ascending ramus arises opposite the 
second molar. The bone enclosing the incisor forms a prominent ridge 
on the inner, and along the lower border of the ramus, as in Acanthion. 

The cheek teeth, while they are of typically hystricomorph pattern, 
are very complicated because of the development of numerous accessory 

] Major,C.J Forsyth. 1807. ' On the Malagasy Rodent Germs Bmchyuromya; and on the Mutual 
Relatione of some Groups of the Mundae ( Het>peromyinae , llurotmae, Munnat, and S palaeidtu") 
with each other and with the Malagasy Ntsomyvnae * Proc, Zool. Soe. London, PL xxxvm. 
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tubercles. Thus the enamel pattern of the worn molar ifi complex, even 
though it is fundamentally the same as m Ilystrix or Aranthion. Reduc- 
ing the tooth pattern to its simplest temiH, it is seen to consist of a single 
extornal reentrant fold, directed obliquely posteriorly, and of three 
internal folds, the anterior one of which is tho largest and most 
complex. For the details of the molar pattern, tho reader should refer 
to the accompanying figure 

Undoubtedly the complex enamel folding m this species represents 
an early and a rather aberrant specialization of the molar pattern. Yet 




Fig. 2 . — Stvacanihion complicate, new genus and species. Amer. Mub. No 
19626. 


... Left mandibular ramus, with fouith pmnolai, and fhst and second moUia Tho alveolus for tho 
tnua molar is shown behind the second molai Crown view above, lateral view bolow. Twice natural 


in contradistinction to the specialized crown pattern of this Siw alik 
form, the tooth itself remains fairly primitive by virtue of its relative 
brachyodonty. Therefore we must regard this genus as an aberrantly 
specialized side branch in hystricomorph evolution, a form that developed 
a complicated enamel pattern, but that never progressed very far 
towards hypsodonty in the molars. 

The genus under discussion is seemingly most nearly related to 
Hystnz or Acanthion, to which genera it bears a close resemblance in the 
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shape of the mandible. Moreover, the tooth pattern is fundamentally 
similar to that in AcarUhton. As to size and brochyodonty of the molars, 
the fossil genus shows certain resemblances to the recent Atherura. 


Measurements 


Sivacanthion complicatus, new genus and 

species 

Amer. Mua. No. 19626. 


Pi 

Length 

6 1 mm. 


Width 

6 7 


Height 

6 3 

Mi 

Length 

5 3 


Width 

6 1 

M 2 

Length 

5 2 


Width 

5 4 

Length of molar series ( Mg from alveolus) 

16.8 

Depth of ramus below Mi 

13 8 


Ac&nthion aubcristatus papae Allen 


Amer. Mus. No 60142. 


Pi 

Length 

8 0 mm. 


Width 

6.5 

Mi 

Length 

8 0 


Width 

7 0 

M s 

Length 

7 8 


Width 

6 7 

Mg 

Length 

6 0 


Width 

5 0 

Length of molar aeries 

22 5 

Depth of ramus below Mi 

20 6 


Atherura macroura halnana Allen 


Amer. Mus No. 60146. 


Pi 

Length 

4 5 mm. 


Width 

3 6 

Mi 

Length 

4 5 


Width 

3 9 

M a 

length 

4 5 


Width 

— 

Depth of ramus 

8 3 
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A SIMPLIFIED SERIAL SECTIONING TECHNIQUE FOR THE 
STUDY OF FOSSILS 

By Giaorgm Gaylord Simpson 


Thin sections are extensively used in the study of fossils. They are 
part of the standard technique for the study of some invertebrates (e g , 
fusilinids) and plants (silicificd wood, cool balls, etc.) and they are occa- 
sionally employed in vertebrate paleontology (c.g., the work by Carter 
on enamel histology and that by Moodie on pathologic tissues and ossified 
tendoim). Serial thin sections, as employed bo extensively m recent 
biology, would be of still greater value If, however, such senes were to 
be made with paleontological materials, the space loBt betwoen each 
section would lie many times greater than Lho thickness of the sections 
themselves, and the successful preparation of many successive thin sec- 
tions would lx* extremely arduous, require a high degree of skill and 
elaborate equipment, and involve at best some failures and many un- 
perfect sections. Serial thin sections arc very seldom practical m paleon- 
tological research. 

To overcome these difficulties, W. J. Sollas 1 devised a technique for 
the preparation of serial opaque sections by grinding a specimen down to 
succcHRive parallel planes. The specimen itself is destroyed, but its 
morphology is determined and permanently recorded by drawings or 
photographs and by models. This method adds immeasurably to the 
technical resources of paleontological research, and it has been employed 
witli brilliant results by Sollas and by a few others, notably Stonsio. 2 

This technique is so promising and its results so remarkable tlrnt it is 
surprising to hoo how little use has lieon made of it. This relative neglect 
is apparently duo mainly to two factors. In the first place, the most 
puzzling specimens and those most imperatively needing such a method 
for their elucidation are usually rare or even unique, so that any mode of 
study that destroys the original is unwarranted. This is an inherent 


iSollaa, W. J. 1003 ‘A metho d for the investigation of foasils by serial sections ' PhiL Trans. 
Roy. Boo, London, (B) CLXXXXVI, pp. 259-265 , , . , 

Sollas, I B J , and W J. Bolins, 1013. A study of the skull of Dvynodm by means of semi 
sections.' Phil. Trans. Roy. Boo. London, (B) CGIV, pp 201-226 
spor example: 

fltonaiO, K A. 1027 ‘The Downtouian awl Devonian vertebrates of Stoitrixaven.' Port I. 
Family Cepiialaspidae. Skrifter om Svalbard or Nordishnwt, Norsks Videos -Akad Oslo .No 12 
1032. Triaaaio fishes from Hast Greenland.' Meddolelser om Grtfmland, Korn. Vidmsk. Under*. 
Qr^nland, LXXXUI, No. 8. 
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disadvantage winch sharply limits the use of serial sections, but it still 
leaves a large field of usefulness. ICvcry collection does contain speci- 
mens that could be more usefully employed in this way than in any other. 
Furthermore, many symmetrical specimens, even though rare, could 
legitimately be divided into halves, one side to be used for sectioning and 
the other for surface morphology and permanent record. The second 
diffi culty, which has probably been the moro important reason for the 
neglect of this method, is that the preparation of adequate sections has 
usually demanded either remarkable skill and hard labor or else very 
expensive and complex apparatus. 

The simple procedure here suggested seems in large measure to do 
away with the difficulty and expense of the serial sectioning of fossils. 
The results are valuable out of all proportion to the cost, in time or 
money, and it is hoped that a wide use of serial sections may result. 
The necessary apparatus need not cost more than a dollar or two and the 
procedure is very rapid and requires no special skill or training. Tho 
machines illustrated by Sollas probably givo slightly more exact results, 
but in practice the present method proves to lie entirely adequate for 
any reasonable purpose. More elaborate equipment or procedures could 
hardly produce a useful improvement in results. 

This method involves no particular originality, and its publication 
is prompted only by the desire to share a useful tool with others. I ;un 
indebted to C. S. Williams for the actual construction of the apparatus 
and for some suggestions regarding its design and use. The method 
has been used in the study of parts of small mammal skulls. Serial 
sectioning does not appear to have boon employed previously in the study 
of fossil mammals, but the results, which will 1)0 published elsewhere, arc 
excellent and could have been obtained in no oilier way. Any paleon- 
tological specimens or parts of specimens could l>o used up to a diameter 
of perhaps 60 mm. Larger specimens would require un apparatus similar 
to that of Professor Sollas, or would have first to lie cut into smaller 
segments. 

The requirements of successful serial sectioning are the means to: 

1. Grind smooth, plane surfaces without chipping. 

2. Orient these surfaces with respect to some selected axis. 

3. Keep successive sections parallel to each other. 

4. Maintain a known and uniform distance between sections. 

5. Preserve the unground part of the specimen undamaged until 
used. 
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The simplest possiblo procedure, holding the specimen by hand and 
grinding against a lap or stone, obviously cannot meet any of these 
conditions to the required degree and Rome sort of specimen holder is 
therefore a primary need. In the method hero described, the holder, 
proper, is a piece of ordinary metal pipe with inside diameter several 
millimeters larger than tho maximum dimension of the sections to be 
ground and the outer surface threaded for most or all of its longth. 
In addition there is required a metal sleeve, shorter than the holder and 
longer than the total thickness to be covered by any one Renes of sec- 
tions, with internal threads fitting the external threads of the holder. 
The sleeve should be fairly thick and of hard metal, and one end should 
be ground or machined to a plane surface at right angles to the axis of the 
cylmder. 

These two pieces are all that is absolutely necessary, but several 
additions increase the ease of use and accuracy of results and are easily 
constructed. As a guide, a very short section of the samo sort of threaded 
pipe as the holder may be permanently fixed at the machined end of tho 
sleeve, so that its outer end is Audi with and fomiR part of that plane 
surface. Some sort of grip or handle at one end of the holder will make 
it easier to screw this into the sleeve A shorter, separate sleeve segment 
screwed onto the holder between its grip and tho main sleeve forms a 
convenient means of locking sleevo and holder together at any desired 
point. Finally a pointer fixed to the holder and passing over a properly 
calibrated scale on the sleevo will make it easy to measure the distances 
between sections. Tho scale may be calculated from the known pitch 
of the threads and the outside circumference of the sloovo and then drawn 
on paper and shellacked to the sleeve. 

For grinding, a lap may be used by simply bringing the holder to 
bear against its plane surface by hand. If a lap is not available —and this 
may be found as quick and easy in any case — two or tlirce ordinary, 
flat, rectangular sharpening stones of different dogrees of finonoss will 
serve just as well. It will be found easiest to hold tho specimen in its 
carrier stationary and upright and to move the stone across it. Both 
stones and section should be kopi wot and washed as needed. Tho stones 
may he kept plane, if necessary, by rubbing thorn against each other 
occasionally. As the amount removed at each cut is small, hand grinding 
is easy and rapid, averaging five minutes or less for each section. 

In us ing the apparatus, the specimen to be ground is embedded, 
with the desired orientation, in one end of a cylindrical block of suitable 
material. In practice, plaster mixed so as to set with fine grain and few 



1933] TECHNIQUE FOR THE STUDY OF FOSSILS 


5 


bubbles, dried, and then impregnated with thin shellac has been found 
excellent for erabodding. The cylinder should be cast m the specimen 
holder, well greased to facilitate removal. 1 The specimen is embedded 
m one end of the cylindrical plaster block, and the other end Bhould 
project far enough for firm attachment in the holder, as detailed below. 

After removal from the mold and any further preparation (such as 
thorough shellacking), that end of the block not containing the specimen 
is inserted into the holder far enough to be held firmly, but leaving the 
part with the spocunen freely projecting. It is fixed in this position. 
The holder and the embedding cylinder now projecting from it are then 
screwed into the sleeve far enough to bring the specimen to the far end 
of the latter, the end machined to a plane surface. The exact amount 
to be removed at the first cutting is then exposed by screwing tho holder 
farther into the sleeve. After the first grinding, the holder is again 
screwed in for a determined distance and the operation repeated. Each 
section is ground flush with tho machined end of the sleeve and guide. 

The planes so ground arc exactly parallel because each is determined 
by tho machined end of tho sleeve, which is exactly transverse to the 
axis along which the siiecimen is moved between cuts. The end of the 
sleeve and guide is so much harder than the embedded specimen that it is 
easy to stop grinding when it is reached. It wears slowly, but in a given 
case of a senes of over fifty sections the total wear was less than 0.1 mm., 
or less than .002 mm. per section, which is completely negligible. The 
interval betweon sections is easily measured or predetermined by the 
amount to which the holder is screwed into the sleeve, and by making this 
tho same each time, the sections arc kept exactly equidistant from each 
other. 

Cam should bo taken to keep the threads well oiled and to prevent 
the eml jedding cylinder from adhering to the guide, if one is used. 

Primary records takou are a drawmg or a photograph of each section. 
Whether drawings or photographs are preferable will depend on the 
nature of the specimen and on personal judgment. If photographs arc 
used, each should l>c developed, printed, and retouched before the next 
section is ground. Tho specimen is left in the apparatus for drawing or 
photographing, and the apparatus itself is a convenient holder and means 


nfimbedditm in this way u the procedure advocated in 

Koilowski.R. 1032 1 Bur un proodd 6 simple et prfeie d’effectuer coupes sfoeOee dee foodie*.' 
Pal. Zfrita., XIV, pp 310-31R , , , 

Koatowuld then recommends holding the embedding cylinder by hand duiing the grinding Aa be 
points out, howovor, this givoe no assurance of equal thickneM between successive cute It may also be 
noted that it doos not, in fact, keep the outs parallel and that these two disadvantages make the method 
too inaccurate for most pnrposee. His method may be useful when little accuracy is required, but 
in general the present procedure ie hardly more difficult and certainly give* maoh better results 
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of orientation for this purpose. For additional orientation, two Bmall 
holes bored in the embedding medium (but not through the specimen) 
may be helpful. 

If desired, wax models or copies on sheets of glass (both suggested 
and described by Sollas) may be prepared from the drawings or photo- 
graphs for further study. 
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AN UPPER TERTIARY PECCARY FROM INDIA 

By Edwin H. Colbert 
INTRODUCTION 

The distribution of fossil and recent bunodont artiodactyls has 
shown that the Suidao, or the true pigs, have always been limited to the 
Old World, while the Tayassuidac, or peccanes, have been and are 
characteristic of the New World, and so clear-cut have been the restric- 
tions of these two families to the two hemispheres that palaeontologists 
and zoologists have coinc to look upon their geographic separation as 
almost, an ironbound law. In fact, Dr. W. D. Matthew, in his brilliant 
essay “Climate and Evolution,” indicated separate centers of origin 
for the pigs and the peccanes. 1 Thefonner, according to Doctor Matthew, 
had their origin in Central Asia, while the latter began their phylogenetic 
development m the western portion of North America. 

Recently, however, Miss Helga S. Pearson, following the lead of 
IlanH G Stehlin, suggested that peccaries actually were present m 
Europe during the Oligocene period. 8 She based her conclusions on 
the characters of the genus Dohochocriis , which form she considers to be 
of tayasHiud rather than of suid affinities. 

( Vrtam specimens discovered by Mr. Bamuin Brown, in the Punjab 
of northern India, during the course of his explorations in the season of 
1922 for the American Museum, would seem to confirm Miss Pearson’s 
conclusions as I o the presence of Tertiary peccaries in the Eastern Hemi- 
sphere. These sjiecimens, which will lx* described in this paper, consist 
of several teeth that would scorn to represent a strange but nevertheless 
a true jicceary The teeth, when first found, proved to be very baffling, 
and it was only after careful comparisons with numerous specimens from 
different mammalian orders, as well ns long considerations of all the 
probable taxonomic possibilities, that the specimens were finally as- 
signed to the Taynasuidae. During the course of this study the author 

iMattlmw, W. D. 1015. ‘Climate and Evolution ’ Ann. Now York Acad. Sat., XXIV, p 241, 
fig. 21 

*P«uwin, II. S. 1027 'On tho Skulls of Early Tertiary Suidae, together with an Amount of the 
Oth* Region in nomi* other Pi imitivoArtiodaotyla.' PhiL Trans. Roy. Boo London. Series B, Vol 215, 
pp. 400-403, 400-410, 458. 
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had the constant and interested aid of Dr. W. K. Gregory, and by means 
of this help a better understanding of the fossils under consideration was 
obtained. 

The drawings and charts illustrating this paper were made by 
Margaret Matthew. 

DESCRIPTION 

Pecarichoerus oriental! a, new genus and species 

Type. — Amer. Mua. No. 29955. Various isolated upper cheek teeth; particu- 
larly an BP 4 (?), LM 1 , R and LM*. 

Hobizon and Locality. — From the Chinji zone, Lower Siwalika, at a point 1600 
feet above the level of Chinji Rest House. The specimens were found three miles 
west of Chinji Rest House, in the Salt Range, Northern Punjab. 

Diagnosis. — Molar teeth short, braohyodont and quadncuspid. Cusps conical 
and separated from each other. Median valley of the third molar occupied by sharp, 
oblique ridges, which run between the anterior and the posterior pairs of cusps. 
Bnumfll smooth. 

The isolated fragments which go to moke up this new type have been 
identified as follows: 

1. The alveolus of an upper premolar tooth. 

2. The roots of an upper premolar tooth. 

3. A right and a left upper premolar toothj 

4. A right and a left upper first molar. 

5. A right and a left upper third molar. 

Obviously the first two items listed above are of little value for the 
purpose of identification or study. As to the two premolar teeth, they 
have been subjected to rather hard usage, with the result that they are 
worn and broken to an extent that makes their determination difficult. 
The two first molars, though fairly comploto, wore subjected to a great 
deal of occlusal wear during the life of the animal, so that the coronal 
patterns were entirely obliterated. Consequently we must rely on those 
teeth mainly for the purpose of general shape and proportions. The two 
third molars are complete and only slightly worn, thereby furnishing us 
the only reliable information os to the probable affinities of this animal. 

The first molar is a tooth of rectangular shape, being somewhat 
longer than it is wide. Evidently in the unworn condition the tooth was 
quadncuspid, the cusps being somewhat oblique to the midline of the 
tooth. 

The last molar is quadncuspid, there being evidently the protoeone, 
paracone, metacone and metaconule represented. These four cusps are 
round and quite separate from each other. There is a distinct and a 
rather broad anterior cingulum, and back of this a short ridge or bar runs 
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transversely across the front of the tooth, connecting the anterior edges 
of the protoconc and the paracone. From the outer or buccal side of the 
protocone a ndge runs back and out towards the metacone, being joined 
in the median transverse valley by a similar bar or ndge running forward 
from the outer edge of the metaconule Together these ndges form a 
broad V, with the apex directed buccally. From the back of the pos- 



K e .2 

FiK. 1. Pccanchocrm onmtaiis, new genus and species. Amer. Mus. No. 29965; 
Isolated upi>er check teeth, placed in the approximate positions they would occupy in 
the palato. Crown views, natural size. 

Fig. 2. Pceanchoerw onetUaUs, new genus and species. Amer. Mus. No. 29955. 
Left upper first and third molars, placed in the approximate positions they would 
occupy in the palate. Side views, natural size. 

tenor ndge a small accessory ridge runs backwardly between the metar 
cone and the metaconule, and having reached a point slightly behind the 
posterior border of the metaconule it doubles forward to join on to the 
poBtero-intemal surface of that cusp. There is a posterior cingulum. 
The enamel is very smooth. 
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DISCUSSION 

The presence of the peculiar oblique ridges in the molar described 
alxive, at once suggested that these teeth might represent a primate 
related to Oreopilh&'us, a characteristic Pliocene genius of lOuropc. A 
comparison shows, however, that the third molar is not only much longer 
m proportion to its width than is the case in Oreapithecux, but also that 
the ridges are arranged quite differently in the two genera, as is shown by 
the accompanying diagram (figure 3) Thus the resemblances to Oreo- 
pithecus are seen to be fortuitous, rather than real, and we must needs 
look elsewhere for homologous comparisons. 

Turning now to the Suidae, we find that the Iwo genera offering the 
closest comparisons to the specimens under consideration arc Palaeo- 
choerus and Hyotherum. We might expect these genera to be similar to 
the genus now in question, especially as they are of conlemporaneous or of 
earlier ages. In Palaeochoerus, however, t he third molar is seen to have a 



±_ 

1 Pa. 
Me 



Pr. 


Hy 


R.M* 


(After Schwalbe) 


Fig. 3. Diagram to show the relationships of ciiBps and ridges in the right upper 
third molars of (A) Pecartchoerus orienialis, and (B) Oreopithecm bambolii. Crown 
views, natural size. 


quite different shape from the corresponding tooth in Pecanvhoerux, for 
in the suid the tooth is transversely broad at the anterior end, narrowing 
from there back to a pointed talon, while in the supjMml peccary tho 
posterior end of the tooth is more nearly equal to the anterior end in its 
transverse measurement, and in addition there is no talon, but only a 
rounded cingulum. Moreover, in Palaeochoerus there are numerous 
wrinklings in the enamel, while m Pecanchoerux the enamel is very 
smooth. Then again, in Palaeochoerus the cusps are not as separate 
nor as round as in the Indian peccary. Finally, there are no semblances 
of oblique ridges in Palaeochoerus, but rather the median valley of the 
molar is occupied by a small tubercle. 

The same differences that set Palaeochoerus apart from Pecarichoems 
also serve to distinguish Hyotherium and Conohyus from it, except that 
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in thebe lat ter genera the enamel tends to be rather smooth. Perhaps this 
brief r&mmd will show that there are no striking resemblances to be found 
between Pecan choc ruts and any of the Suidae most nearly like it 

There now remain the peccaries to be considered. In North America 
Perchoerm ( Thmohym ) ir the characteristic Oligocene genus of this 
family, while Prodhetmops is the form most common to the upper 
Miocene and the Pliocene Taking these two genera together, it is seen 
that they demonstrate practically all of the characters that distinguish 
the seemingly peculiar Siwahk teeth described above Thus, m the 
third upper molar of Petchoerus and Prosthennops: 

1. The tooth does not taper to the back, nor is there a distinct 
talon The posterior end of the molar is characterized by its rounded 
cingulum, fin shape the Prodhennops molar most closely resembles 
that of Pecan choenis.) 

2. The enamel is smooth. 

3. The cusps arc separate from each other. 

4 In Pet chocrua there is an intermediate protoconule and a metar 
conule, with broad and distmet oblique ndges running forward and back 
from the former, and forward fi-om the latter The ndges from each of 
these cuRps meet in the median valley, to form an outwardly directed V. 
One need only imagine an accentuation of the oblique ridges of 
Perrhoerus , accompanied by certain proportional changes in the molar, 
to arrive at the condition typical of Pecarichoerus. 

Continuing, we may turn to a comparison of Pecanchoerus with 
Doliochoerus, a genus found in the Phosphorites du Quercy (Oligocene) 
of France. Miss Pearson has shown that Doliochoerus is a peccary, 
basing her conclusions on the following osteological characters. 

1 . The glenoid surface is lower than the basicranium 

2. The poatglenokl process projects considerably below the posttympanic 
process. 

3. Tho tympanic “neck” is concealed by a meeting below it of the postglenoid 
and tho posttympanic. 

4 A broad groove projects up from the glenoid on the postero-extemal Bide of 
the zygoma. 

5 Tho pterygoids are rather small. 

6. Tho paroccipital process is seemingly rather Bhort and wide, and is posterior 
to the glenoid 1 

It might be well to add that the molar teeth of Doliochoerus, by 
virtue of their simple quadntubercular form and their relative shortness, 
would seem to be more like the molars of a peccary than of a true Buid. 

‘Pearson, H. 8 1027 Op erf , pp 400-402 
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Therefore, on the basis of all the evidence presented above, it seoms 
pretty safe to conclude that Doliochoerus is a peccary, closely related to 
Perchoerus. 1 

Now when we compare the molars of Pecarichoerus with those of 
Doltochoerus, we see that a great resemblance exists l>etween the two 
genera. Both show the comparatively short, quudrituliercular molars, 
having the cusps arranged somewhat obliquely to the midline of the 
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A B 

Fig. 4. Comparison of the right upper third molars in various fossil pigs and 
peccaries. Natural size. 

A. Perchovrua probut Leldy Amor. Mus. No. 1282 Protoecnw bods, Hrutf formation, upper 
Olifooene, Choveniw River, South Dakota. 

B. Palamhoenu meusneri v, Moyer. A mar. Mus. No 10260 Lower Miocene, Kokingon boi 
Ulm, Germany, 

C. Proathennopa op. Nobranka Stule Mus. No 20-6-7-20. Lowor Pliocene, near Aina worth, 
Nebraska 

D. Paeariehomu onentdhs, now genus and specie?) Amer. Mus. No 20966 Chinn Beds. Lower 
Pliooene. Near Chinjl Rest House, Northern Punjab, India. 

E. Dolioehoerw ouefey% (Fiihol) [Copied from a {date by Filliol.] Phosphor} toe du Queroy, 
OUgooene, France 



AM 1282 



tooth. Both genera ore characterized by smooth enamel. In both, the 
cusps axe separate from each other. True enough, Dohochoerus does not 
show as great a development of the intermediate ndges as does Pecan- 
choerm, but this is a difference of degree rather than of kind. Conse- 
quently, on the basis of the above evidence, it would seem that Pecari- 
choeru8 is a true but specialized peccary, related to Perchoerus and Pros- 
thennops of North America, and more closely to Ddkochoerus of Europe. 


iPearaon, H. S. 1927 Op oil , p 468. 



1933] AN UPPER TERTIARY PECCARY FROM INDIA 7 


Table op Measurements 

Pecarichoerus orientate, new genus and species. Amer. Mua. No. 29055. 
M 1 Length 13.5 mm. Width 12.5 mm. Index 93 

M* Length 14 Width 12 Index 86 

Prosthennops sp. Neb. Mus. No. 20-6-7-29. 

M* Length 18 mm. Width 13.3 mm. Index 74 
Perchoerus probus Leidy. Amer. Mus No. 1282. 

M* Length 15.5 mm Width 14 mm. Index 90 

Palaeochoerus nun ssneri v. Meyer. Amer. Mus. No. 10250. 

M* Length 16 mm. Width 14.6 mm. Index 91 


CONCLUSIONS 

There now comes the question of the derivation of Pecarichoerus 
and the implications raised by its presence in India. The older theory as 
to the separate origin of the pigs and peccaries (mentioned above) has 
been more or less disproven by the recent work of Miss Pearson. She 
has clearly demonstrated that the American genus, Perchoerus , and the 
European form, Palaeochoerus, are indeed closely related, and that they 
have descended from a not very distant common ancestor. According 
to Miss Pearson, Palaeochoerus is the European derivative of this 
common ancestral stock, and it gave rise to the true pigs, while Perchoerus 
is the American derivative which gave nse to the peccaries. 

At tho same time, Doliochoerus is an European cousin of Perchoerus, 
and must be regarded as a persistent remnant staying on near the center 
of origin of the group. Pecarichoerus now takes a position similar to that 
of Doliochoerus , m that it represents a persistent remnant near the center 
of origin for the peccaries. 

We may imagine an Eurasiatic origin for the common ancestor of 
the pigs and the peccaries. Early in the history of the Tayassuidae, the 
group migrated to the Western Hemisphere (possibly by way of a trans- 
Bering land bridge), while a few hardy forms lingered on for a short time 
m the Old World. Those holdovers we see m the genera Doliochoerus 
and Pecarichoerus, in Europe and in Asia respectively. 

Recent evidence is accumulating to show that various Indian and 
Asiatic genera crossed to California in Tertiary times, and it would seem 
likely that the peccaries followed this general movement. 1 


*See papers by Merriam, Stock, Moody, Hall and Frick, cited m the bibliography. 
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NEW GENERA AND SPECIES OF NORTH AMERICAN SPIDERS 

By W. J. Gertsch 

In the following pages three new genera and a number of species of 
American spiders ore described and figured, all pertaining to two families, 
the Thomisidac and Lycosidae. Of especial interest is the new genus 
Tibettomimiui, which, though paralleling to a degree TibeUus in its 
elongate carapace and abdomen and in the characteristic dorsal longi- 
tudinal stripes, is more closely relatod to Phtlodromus than to any of 
the other genera from the United States. Two other philodromid genera 
from tho southwest are described, Horodmnoides and Titancbo, the 
latter heretofore included in Ebo. 

With tho exception of four of tho new species described below, the 
types are in the collection of The American Museum of Natural History. 

Thanatus coloradensis Keyserling 
Figure 5 

Thanatun coloradensis Keyserling, 1880, ‘Die Spinnen Amerikas,’ Laterigradae, 
p. 206, PI. v, fig. 118. 

Male.— Ccphnlo thorax clothed with a thin coat of dork hairs closely appressed 
to tho surfaco, with only a fow diort spines on the dypeal margin. Carapace a rich 
reddish-brown, medially with a rather faintly marked, broad, longitudinal, lighter 
band, Hourcoly evident at the eye region but more sharply defined caudally and ending 
boforo attaining tho margin. Sides of the caraimce dark brown. Eyes, appearing 
white by refloated light, on small black tubercles that ore wall separated. Sternum, 
coxno, labium, nn<l maxillae light brown, often tinged with bright red. Femora of 
logH concoIomuH with tho margins of the carapace, the distal joints light reddish- 
brown, all tho membere with a Hpurso coating of gray hairs. Tho metatam and tarsi 
thickly Hoopulutc bonoath. Palpal jointu brown, somewhat streaked with block. 

Abdomen furnished with a thick coat of flattened hairs, brown or blaok in color, 
tho chromatism agreeing with tho pattern, also with a number of spines distributed 
at intervals over the surface. Dorsum with a median dark longitudinal inoculation 
that is rather narrow at the base of the abdomen but gradually expands at its mid 
point to practically tho width of the anterior eyo row, then again narrows to its end 
point just caudad of tho middle of the dorsum. Sides of the dorsum brownish, flecked 
and mar ked with yellow. Venter light brown, with a darker streak on each side. 

Total length, 5.80 mm. 

Carapace, 2.70 mm. long, 2.46 mm. wide, 1.00 mm. in front. Abdomen, 3.2S 
mm. long, 1.77 mm. wide. 
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Carapace convex, moderately high throughout, the highest point boing on a line 
between the third and fourth coxae, the cephalic sutures poorly indicated, the sides 
flatly sloping to the margins. Carapace suborbiculor, a little longer than broad, 
truncate behind, the sides evenly rounded, anteriorly constricted at the second row 
of eyes and broadly truncate in front. 

Eyes in two strongly recurved rows, the first row much broader (27/17) than 
the second Anterior median eyes smaller and less than a di am eter from the laterals, 
about one and one-half diameters from each other (2.5/4). Posterior median eyes 
slightly nearer to each other (6/7.5) than to the laterals which are somewhat larger. 
Median ocular quadrangle very slightly longer than broad (12/11), narrower in front, 
the eyes about equal. Anterior median eye over three times os for from the posterior 
median as the anterior lateral eye Clypeus slightly sloping, as high as the median 
ocular quadrangle. 

Legs rather slender, strongly spined, the first and third femora about equal to the 
length of the carapace. Spines under the tibiae 2-2-2. Leg formula 4213. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsub 

Total 

I 

2.74 

1 16 

2 27 

1 96 

1 50 

9 63 mm. 

II 

3 20 

1 23 

2 56 

2 13 

1 00 

10 72 mm. 

in 

2 80 

1 06 

2.33 

2 00 

1 43 

9.62 mm. 

IV 

3.13 

1.16 

2 76 

2 63 

1 66 

11 34 mm. 

Palp 

90 

33 

33 


1 16 

2 72 mm. 


Width of patella I, 0.43 mm. Tibial Index, 12.2. 

Width of patella IV, 0.37 mm. Tibial Index, 9 4. 

Male Palpus. — Femur longer than the tarsus or both the patella and tibia taken 
together. Tibial apophysis a strong short spur directed obliquely from the base of the 
tibia, eight-elevenths as long as the tibia from the ventral aspect, only three-elevenths 
as long os that joint when seen from the lateral view. Bulb much expanded, exceeding 
the cymbial margin on the retrolateral side, the distal embolic portion a fine spur a 
little longer than the tibia, curved ventrally and to the outer side. Conductor a short, 
colorless appendage beneath the tip of the embolus. 

Female. — Agreeing in detail with the male in pattern, but, as usual, a little 
lighter m color. Legs with two poorly defined streaks on the upper surface. 

Total length, 7.50 mm Carapace, 3 33 mm. long, 2 93 mm. wide, 1.40 mm. in 
front. Abdomen, 4.70 mm. long, 2.60 mm. wide. 

Eyes in two strongly recurved rows, the first muoh broader (35/22) than the 
second. Anterior median eyes somewhat smaller than the laterals. Posterior row of 
eyes spaced equidistontly. Other eye characters as in the mole. 

Legs proportionately stouter than in the mole, as indicated in the tibial indices. 
Spines beneath the tibiae 2-2-2. Leg formula 4213. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

2 80 

1 33 

2.26 

1.66 

1.40 

9.45 mm. 

n 

3.16 

1 33 

2.66 

2.00 

1.50 

10.65 mm. 

nr 

2.73 

1.26 

2.23 

1 76 

1.16 

9.14 mm. 

IV 

3 33 

1 26 

2 60 

2 22 

1.40 

10.85 mm. 

Palp .76 

46 

.60 


.93 

2.75 mm. 


Width of patella 1, 0 50 mm. 

Tibial Index, 13 9. 




Width of patella IV, 0.43 mm. Tibial Index, 11.1. 
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Locality. — The above description is based on a male and female 
from Fish Lake, Sevier County, Utah, taken June 22, 1930 (Gertsch). 
The species has a wide distribution m the Rocky Mountains of the 
United States. 


Thanatus canadensis, new species 

Figures 7 and 49 

Although this species is considerably lighter in color than the sp ecimens of 
Thanatus coloraderuns described above, it agrees closely in pattern and structure of all 
parts, the copulatory organs excepted The bands on the carapace and the elongate 
marking on the dorsum of the abdomen contrast strikingly with the light bright brown 
integument. Spines are few and small, confined more or less to the anterior cephalic 
part of the carapace, and even shorter and more sparse on the abdomen The median 
longitudinal bond on the carapace is distinct in the female and mvaded by few mark- 
ings, but in the male it does not extend posteriorly beyond the second coxa. 

Male — Total length, 5 85 mm Carapace, 3 20 mm long, 2.90 mm wide, 1.16 
mm. in front. Abdomen, 2 66 mm long, 2 13 mm. wide 

Eyes in two strongly recurved rows, the first much broader (33/21) than the 
second. Anterior median eyes smaller, little over a diameter apart and much nearer 
to tho laterals Posterior row of eyes about equidistantly spaced, the laterals 
somewhat larger Median ocular quadrangle scarcely longer (14/13) than broad 
(apparently much longer), tho anteriors closer together. Anterior median eyes over 
three times ns far from the posterior medians as the anterior lateral eyes. Clypeus 
slightly sloping, as high (14/14) ns the median ocular quadrangle. 

Spines under the anterior tibiae 2-2-2, under the anterior metatarsi 2-2. Leg 


formula 4213. 

FffiMBtt 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3 00 

1.33 

2 40 

2 06 

1 66 

10 45 mm. 

II 

3 33 

1 33 

2 70 

2 43 

1 73 

11 52 mm. 

III 

2 93 

1 23 

2 33 

2 16 

1 56 

10 21 mm* 

IV 

3 16 

1.20 

2.70 

2 70 

1 76 

11 58 mm. 

Palp 

1 00 

40 

40 


1 13 

2 93 mm. 


Width of patella, T, 0 46 min Tibial Tndox, 12 3. 

Wultli of patella IV, 0 40 mm. Tibial Index, 10.1. 

Male Palvuh. — Fomtir a little shorter than tho tarsus, about equal to the 
patolla mul tibia taken together Tibial upophysis a strong spine, with a very slightly 
oblique placement, nearly parallel to the tibial joint, os long os the tibia from the 
ventral usiioot, seven-twelfths ns long as that joint when seen from the lateral view. 
Bulb expanded, but not so much os in coloradensis, tho distal embolic portion a fine, 
long spur. 

Female. — Total length, 7.33 mm Carapace, 3.26 mm. long, 2.90 mm. wide, 
1.26 mm. m front. Abdomen, 4.16 mm. long, 2.66 mm. wide. 

ApTflfting in structural and color characteristics with the male, and only with 
difficulty separable from the female of ooloradensu. 

Type Locality. — Male holotype, female allotype, and several 
female and immature paratypes from Fawcett, Alberta, May 15— June 




Male Palpi 

Pig. 1. Thanaius retenlus Chamberlin Pig. 6 Thanaius waiter) , new species 

Pig. 2. Thanaius altimontis, new Bpecies. Pig. 7. Thanaluacanadcnsin, new specieb. 

Fig. 3. Horodrommdes validus, new specioe. Pig 8 Thanatuscnloiadensis Keyserling, 

Pig. 4. Thanaius lycosotdea Emerton. variety. 

Fig. 5. Thanaius colorndensis Keyserling. Fig. 9. Thanaius rmoani, new species- 


4 
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3, 1930, sent to this Museum by Dr. William Rowan of the University 
of Alberta. 


Thanatus lycosoides Emerton 
Figure 4 

This spider is clearly distinct from Thanatus coloradensis Keyser- 
ling, with which species Emerton has synonymized it. Neither of these 
can be identified with Thanatus ntbiceUus (Mello Leitao) (T. nibtcundus 
Keyserhng), which is a much smaller species, characteristically marked, 
and with only two pairs of spmes beneath the anterior tibiae in the 
female. The only specimens of this species that I have seen came from 
Oklahoma. 


Thanatus rowan! , new species 
Figure 0 

Malm —Integument of carapace dark reddish-brown, with two lateral black 
bands that do not reach the margins, the interval between forming a broad longitu- 
dinal central bund that runs the whole length of the carapace. Sternum, endites, 
labium, and basal leg joints reddish brown Femora of logs brown, the distal joints 
lighter, with a very few black markings. Abdomen very dark, the characteristic longi- 
tudinal inoculation scarcely visible. Femur of palpus with a linelike streak above. 

Total length, 5 00 mm Carapace, 2.23 mm. long, 2.10 mm wide, 0 82 mm. in 
front. Abdomen, 2 (Hi mm. long, 1.83 mm. wide 

Eyes in two strongly recurved rows, the posterior muoh broader (24/34) than the 
an tenor. Anterior median eyes only about half the size of the laterals, a diameter 
and a half apart, about their diameter from the laterals. Posterior median eyes very 
slightly nearer to each other than to the larger laterals. Median ocular quadrangle 
longer than wide (16 /14), narrowed in front. Anterior median eye about three times 
as for from the jxistcnor median as the anterior lateral eye. Clypeus slightly sloping, 
as high os the median ocular quadrangle 

Legs Blonder, with 2 2-2 spmes under the anterior tibiae, 2-2 under the anterior 


metatarsi 

IjCg formula 4213 

Fum uk Patella 

Tibia 

Metatarsus 

Tahsub 

Total 

I 

2 06 

.70 

1.76 

1 36 

1 10 

7 04 mm. 

II 

2.12 

76 

1.86 

1 60 

1.13 

7 47 mm. 

III 

2 06 

78 

1.80 

1.43 

1 10 

7.17 mm 

IV 

2 33 

80 

2 00 

1 83 

1 20 

8 16 mm. 

Palp 

.73 

.33 

33 


93 

2 32 mm. 


Width of patella 1, 0.33 ram. Tibial Index, 13.0. 

Width of patella IV, 0.28 mm. Tibial Index, 10.0. 

Male Palpus. — Femur somewhat shorter than the tarsus, about equal to the 
patella and tibia taken together Tibial apophysis a strong spur that is half as long 
as the tarsus when Been from the lateral aspect Bulb much expanded but, when 
viewed ventrally, not much exceeding the cymbial margin at any point. Embolus 
evenly curved, rather short, lying above a transparent, finger-like conductor. 
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Type Locality. — Male holotypc from near Fitzgerald, Alberta, 
1930, sent to this Museum by Dr. William Rowan of the University of 
Alberta. 


Thanatus altimontis, new species 

Figures 2 and 48 

Coloration and pattern as in the other species, the median longitudinal band 
on the carapace more marked m the female, invaded by a central darker stripe. Ab- 
dominal inoculation outlined in gray, the lighter color forming a band that continues 
to the end of the abdomen Legs distally much lighter, the basal joints streaked. 

M AT.m — Total length, 4.00 mm Carapace, 1 00 mm. long, 1.76 mm wide, 0 73 
mm. in front. Abdomen, 3.00 mm long, 1 26 mm. wide. 

Eyes in two strongly recurved rows, the second much widor (31/21) than the 
first. Anterior median eyes about two-thirds as large as tho laterals, less than a 
diameter from them, little more than a diameter apart Posterior eyes subequal, 
equidistantly spaced. Median ocular quadrangle only slightly longer than broad 
(20/28), the eyes practically equal in sue. Anterior median eye nearly three times as 
far from the posterior median as the posterior lateral eye. Clypeus slightly sloping, 
as high as the median ocular quadrangle. 

Legs slender, the anterior tibiae with 2-2-2 spines beneath, the metatarsi with 
2-2 spines. Leg formula 4231 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1 83 

76 

1 86 

1 33 

93 

6 61 mm 

n 

2 13 

93 

1 83 

1 63 

1 10 

7 62 mm 

in 

2 03 

76 

1 73 

1 60 

93 

6 96 mm. 

IV 

2 26 

76 

2 00 

1 86 

1 20 

8 08 mm 

Palp 

60 

30 

30 


63 

1 63 mm 


Width of patella t, 0.26 mm Tibial Index, 10.7. 

Width of patella IV, 0.26 mm Tibial Index, 9.0 

Male Palpus. — Femur about as long os the tarsus, nearly equal to the patella 
and tibia taken together. Tibial apophysis a strong spur, rather acutely onded, four- 
sevenths as long as the tarsus when seem from below. Bulb little expanded, but ex- 
ceeding the lateral cymbial margin distally, the embolus a short, pointed spur 

Female. — Total length, 4.30 mm. Carapace, 3.20 mm long, 3.00 mm. wido, 0.93 
mm. in front. Abdomen, 2.43 mm. long, 1 60 mm wide. 

Eyes as in the male, but the posterior medians more widely separated (12/8) 
than their distance from the slightly larger laterals. Median ocular quadrangle os 
broad as long, the eyes subequal. 

Type Locality — MaJe holotype and female allotype from Smith’s 
Fork Canyon, Cokeville, Wyoming, August 21, 1931 (Gertsch) 

Thanatus waiter!, new species 

Figures 6 and 47 

Carapace brown in the male, very much streaked with darker markings, com- 
pletely lacking the characteristic median lighter band of the other species. Femora 



1933] 


NEW NORTH AMERICAN SPIDERS 


7 


and patellae concolorous with the carapace, with lighter str eaks above, the distal leg 
joints light brown Abdomen grayish brown above, the median ejaculation faintly 
indicated, the venter dark gray Female lighter m color, lacking the median lighter 
bond on the carapace, legs little lighter in color than the carapace, the Vyy * n 1 j oin ts 
with black streaks above 

Male. — Total length, 2 90 mm Carapace, 1 40 mm. long, 1.29 mm. wide, 0.60 
mm in front. Abdomen, 1 66 mm. long, 1.00 mm. wide 

Both rows of eyes recurved but not so much as in the other members of the genus, 
the anterior row much narrower (17/27) than the posterior Anterior median eyes 
smaller, about one and one-half diameters apart, no more than half their diameter from 
the laterals. Posterior eyes subequal and equidistant Median ocular quadrangle 
as brood as long, the eyes about equal. Anterior median eye about three times as far 
from the posterior median as the anterior lateral. Clypeus slightly sloping, only 
about eight-elevenths ns high as the median ocular quadrangle. 

Logs moderately slender, the spines under the anterior tibiae 2-2-2, under the 
metatarsi 2-2. Leg formula 2413. 



Fj&muk 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1 10 

50 

.93 

80 

56 

3.89 mm. 

II 

1.26 

56 

1 03 

86 

.60 

4 31 mm. 

III 

1 10 

50 

90 

80 

.53 

3 83 mm. 

IV 

1 23 

50 

03 

93 

.66 

4 15 mm. 

Palp 

46 

.16 

.16 


50 

1 28 mm. 


Width of patella l, 0.20 mm. Tibial Index, 14 0 

Width of patella IV, 0 20 mm. Tibial Index, 14 0. 

Male Palpus. — Femur about as long as the tarsus, somewhat longer than the 
patella and tibia taken together. Tibial apophysis a very short spur on the outer side, 
subvontral in position. Bulb somewhat expanded, the embolus a heavy spur twisted 
at the end. 

Fbhalh. — Total length, 3 66 mm. Carapace, 1.63 mm. long, 1.40 mm. wide, 
0.66 mm. m front. Abdomen, 2.16 mm. long, 1.50 mm. wide. 

The female agrees structurally with the male and is easily separated from all 
other HjxjcicH of Thanatua by the much narrower clypeus. 

Type I locality. — Mule holotype and female allotype from Mont- 
pelier, Bear Lake County, Idaho, taken August 18, 1931, by Walter E. 
Gcrtsch, for whom the species is named. A male paratype from Salt 
I ^ako City, Utah, July 28, 1931 (Gcrtsch) is somewhat larger than the 
type. 


TmxLLomMUS, new genus 

A philodromid genus allied to Phtlodromua and Ph&odromoidea. 

Carapace much longer than broad (36/29), depressed throughout, the sides 
subparallel, the front abruptly constricted to half the greatest width. Sternum longer 
than brood, weakly truncate behind. Labium longer than broad, gradually nar- 
rowed distaUy, subtnangular. Area of eyes very broad, the posterior row nearly as 
wide as the carapace. Anterior row of eyes shorter than the posterior (28/33), moder- 
ately recurved, the eyes Bubequal, the medians only slightly nearer the laterals 







rM' 

I; 

’3 


Fig. 10 Tttanebo texanus, new species. Fig. 12 Titanebo California^, new hjiccios 

Fig. 11. TiLandbo maeyi, new species. Fig. 13. Titanebo cockereUi (Bryunt). 


s 
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(6 5/8) than thoir dislouieo from each other Posterior row of eyes slightly recurved, 
the medians three diameters from the much larger laterals, three tunes as far from 
each other Posterior lateral eyes on conspicuous tubercles, much larger than the 
othors Clypous about one and one-hulf times (2 5/4) as high as the diameter of an 
anterior median eye. Median ocular quadrangle much broader than long (21/8), 
the anterior eyes, much nearer together, half os fur apart as the slightly amniw 
posterior eyes. Logs scopulate, 2413, the first tibia with 2-2-2, the second with 
2- 1-2-2 spines beneath, the metatarsi with 2-2-2 spines beneath (the apical pair 
considered as ventral). 

Genotype — TibeUomvnux linealm , new species. 

The narrow clypeus, the flat carapace, which is considerably longer 
than broad, and the groat separation of the posterior median eyes are 
characters which will easily serve to separate this interesting genus from 
Phdodromus. It further differs from Pkilodrommdes m having three 
rather than five pairs of spines under the anterior tibiae. 

Tibellomimua lineatus, new specieB 

Female.- -Total length, 3 70 mm. Carapace, 1 10 mm long, 0 93 mm. wide, 
0.46 mm. in front. Abdomen, 2 50 mm long, 0 95 mm. wide 

Cephulothorax clothed with few hairs, the region of the lateral eyes with a few- 
strong spines Carapace jialo yellow, the sides with a brown submarginal band, the 
interval between forming a brood, light longitudinal bond as wide as the first eye row. 
Eye tubercles white. Sternum, labium, and endites nearly white in color, immaculate. 
Legs ooncolorous with the carapace, the prolateral and retrolateral surfaces with 
a narrow band that is distinct on the femora but fades out completely on the meta- 
tarsal and tarsal joints. Abdomen provided with a sparso covering of inconspicuous 
oppressed hairs and a fow spines on the dorsum Dorsum of abdomen dull yellow, 
with tho broad meduui longitudinal band and the lateral darker bands continuous 
with those on the carapace, the sides white below the brown bands, the venter gray. 

EyeH as ui tho goucric description. 



Femur 

Patella 

Tima 

Metatarsus 

Tarsus 

Total 

I 

1.10 

.50 

93 

83 

53 

3 95 nun. 

II 

1.30 

.50 

l 00 

1 00 

60 

4.58 mm. 

nr 

1.10 

40 

00 

80 

50 

3 82 mm. 

IV 

1 40 

53 

93 

.80 

53 

4.31 mm. 


Tvi’ic Locality 

. — Female holotype and paratype from 

Dunedin, 


Florida, Dccemlier 15 -January 8, 1925-1926 (W S. Blatchley, collector) , 
the holotyjx? to lie deiwHited in the Cornell Collection. 

Horodromoidss, new genus 
A phdodromid genus allied to Uorodromus and Ckphyra 

Carapace broader than long (36/28), flattened, about equal in height throughout, 
the front truncate, narrowed rather abruptly to four-elevenths of the greatest width. 
Sternum much broader than long (33/27), broadly truncate m front, the sides weakly 
rounded, caudally truncate between the fourth coxa, the separation at that point 
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being equal to the length of the last coxa. Anterior row of eyes strongly rocurvod, 
the mprliana smaller, more than a diameter apart (2 5/4), about a diameter from the 
laterals. Posterior row of eyes slightly recurved, the medians smaller, over two diam- 
eters apart (3 /7), scarcely two diameters from the laterals Median ocular quadrangle 
much narrowed m front, as broad as long, the posterior median eyes slightly larger. 
Posterior lateral eyes larger than the anterior lateral. Clypeus about twice as high 
as the diameter of an anterior median eye, less than half as high as the median ocular 
quadrangle (6/12). Legs 2314, without scopulae, the anterior tibiae with five pairs of 
spines beneath, the metatarsi with three pairs. 

Genotype — Horodromoid&s txdxdus, new species. 

The presence of five pairs of spines beneath the tibiae and the much 
narrower clypeus separates this genus from Horodromus and allied genera. 

Horodromoides validus, new species 
Figure 3 

Male — Total length, 2 66 mm. Carapace, 1 46 mm. long, 1.26 mm. wide, 0 53 
mm, m front Abdomen, 1 50 mm long, 1 00 mm. wide. 

Cephalothorax in the poorly preserved specimen showing few hairs and spines 
above, though they were present on the clypeal margin, the lateral margins with both 
spines and strong hairs. Carapace brown, the well-defined cephalic and thoracic 
sutures outlined in black Eyes on conspicuous black tubercles. Sternum, coxae, 
and femora yellow, immaculate, the distal leg joints slightly darker. Logs clothed 
with fine hairs and strong spines, showing indistinct basal, middle, and distal annulae 
on the femora, the distal joints lacking the medial band Abdomen imperfect, nearly 
black, showing no signs of a pattern 

Eyes as in the generic description above. 

Legs 2314, the first three tibiae with five pairs of spines beneath. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1 50 

60 

1 33 

t 10 

.76 

5.29 mm. 

II 

2 00 

70 

1 06 

1 43 

.90 

6 69 mm. 

III 

1 83 

63 

1 53 

1 20 

76 

6 01 mm. 

IV 

1 53 

46 

1 16 

1 03 

.06 

4 34 mm. 


Palpus. — Femur as long os the tibia and metatarsus taken together. Tibia with 
a short, sharp spur on the retrolateral side Tarsus rather heavy, rounded, about as 
long as broad, the organ approximating that of some species of PhUodromus , the de- 
tails of the embolus and bulb best shown in a figure. 

Type Locality. — Male holotype from Scuttesdale, Arizona 
(Britcher Collection). 


Titanibo, new genus 

A phflodromid genus allied to JSbo and PhUodromus. 

Carapace as broad as long, rather low. Anterior row of eyes slightly recurved, the 
medians much larger, less than a diameter apart, about one-third of a diame ter from 
the laterals. Posterior row of eyes wider, very slightly recurved, nearly straight, the 
eyes subequal, the medians farther apart than their distance from the laterals. 
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Median quadrangle as long as wide, narrower in front, the an tenors considerably 
larger than the pos tenors Clypeus near vertical, lees than the height of the median 
ocular quadrangle, scarcely twice the diameter of an an tenor median eye Legs with 
2-2 spines under the tibiae, rather long; legs 1, IIT, and IV subequal, the second (II) 
pair greatly elongated, about twice us long us the first pair, over eight times the length 
of the carapace in the mole. 

Genotype — Ttlanebo macyi, now species. 

The spiders of this interesting genus are considerably larger than 
the known species of Ebo , but they agree with that genus in having the 
second legs greatly elongate, in the details of the eye relations, and in the 
similar palpi. They may be separated from Ebo by the much higher 
clypeus, which is coincident with a much higher carapace. Ebo mexicana 
Banks is congeneric with the species described below. 

Titanebo macyi, new species 

Figure 11 

Male. — Total length, 4 50 mm Carapace, 2.06 mm. long, 1.83 mm. wide, 
0.83 mm. in front Abdomon, 2 43 mm. long, 1.66 mm wide 

Cepholothorax slightly longer than brood, the cephalic suture conspicuous, the 
cephalic jrartion rathor high and clearly defined, the dorsum provided evenly with a 
covering of short fine hairs and sparsely set with short spines Carapace with an 
indistinct median lighter band us wide ns the second eye row, medially with a V- 
shaped creamy-white inoculation, the apex of which is pointed caudally. Sides of the 
carapace brown, evenly covered with reticulate block veining. Clypeus only light 
medially Eyes black, on conspicuous white-flecked tubercles. Sternum, labium, 
endites, and basal leg joints dirty yellow in color Logs yellow, minutely pointed with 
numerous small brown flecks Alslomen with a medial dark basal maculation on the 
dorsum tlint runs two-thirds its length, is widest near the end and margined in white. 
Sidos of tlio abdomen brown and white, the venter dirty white and with a narrow black 
band on each side. 

First row of eyes narrower than the second (24/29), recurved, the medians very 
much larger (6/4) and separated from each other by two-thirds of a diameter, from 
the laterals, by less than a third. Second row of eyes very slightly recurved, the eyes 
Bubequul, the modians about twice as far apart as their distance from the laterals. 
Median ocular qumlranglo very slightly longer than brood, about as wide m front as 
liehind. Clypeus scarcely twice as high as the diameter of an anterior median eye. 

Legs 2413, the tibiae armed beneath with two pairs of spines. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

4.13 

1.20 

3 80 

3 63 

2 03 

14 79 mm. 

II 

6 06 

1 53 

6 13 

6 20 

3 73 

23 65 mm. 

III 

3.50 

1 06 

3 10 

2 93 

1 60 

12 19 mm. 

IV 

4 30 

1 06 

3 73 

4 00 

1 93 

15 02 mm 

Palp 

2.33 

.80 

1.53 


70 

5 42 mm. 


Male Palpus. — Femur as long as the tibia and patella taken together, over three 
times as long as the tarsus, somewhat longer than the length of the carapace. The 







Fig. 14 Miaumenops osperotua lUanua, Fig. 17. 

new variety. Fig. 18. 

Fig. 15. Misumenops cohrodenaia, new Fig. 19. 

species. Fig. 20. 

Fig. 16. Misumencrpa vindans (Banks). Fig. 21. 


Fig. 22 PhUodromus hneatua Emerton. 


Mtsumenopa cder (Hents). 
PhUodromua rufus, Walckenaer. 
PhUodromua plaoidus Banks. 
PhUodromua pacuficua Banks. 
PhUodromua mineri, new species. 


12 
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whole palpus over twice ns long as the carapace. Tibia with two spurs, a ventral 
colorless roundod lobe and a block spur us m the other species of the genus Bulbal 
parts Utile expanded, ihc embolus a distal spinelike spur 

Female — Total length 5 80 mm Carapace, 2 30 mm long, 2 13 mm. wide, 
1.00 mm. in front Abdomen, 3.43 mm long, 2 20 mm wide 

Median longitudinal band of the carapace more clearly defined than in the mole 
The dorsum of the abdomen with the basal maculation well indicated, the sides with 
brown bonds, and a caudal V-shaped brown marking, the apex of which is directed 
posteriorly Eyes ns in the male but the anterior medians a little smaller and sep- 
arated by about a diameter. Clypeus two and one-half tames as high as di ame ter of 
an anterior median eye Spines beneai h the tibiae and other structural characters as 
in the mule Legs 2413 



Femuk 

Patella 

Tibia 

Metatarsus 

Tabsub 

Total 

I 

3 13 

1 06 

2 06 

2 16 

1 46 

10 47 mm. 

II 

4 76 

l 40 

4 36 

3 73 

2 46 

16 77 mm. 

III 

3 03 

03 

2 33 

1 86 

1 16 

9 31 mm. 

IV 

3 73 

1 00 

2 83 

2 60 

1 33 

11 40 mm. 


Typb IjOCALTTy — Male holotype and female allotype from Tilla- 
mook County, Oregon (Cape Mearrm), August 20, 1931 (R. W. Macy, 
collector). 


Tit&nebo t exanus, new species 
Figure 10 

Male. -Total length, 4.00 mm. Carapace, 180 mm. long, 1.76 mm. wide, 
0.76 mm. in front Abdomen, 2 25 mm. long, 1 33 mm. wide. 

Coloration equivalent to that of the species described above but showing distinct 
broad bands on the joints of the last two pairs of legs The clypeus white only on the 
margin 

First row of eyes recurved, narrower than the second (22/27), the medians much 
larger than the laterals (4/3), separated from each other by a diameter, a third as 
far from t he laterals Eyes of the second row slightly ro curved, subequal, the medians 
nearly twice ns far apart as thou* distance from the laterals. Median ocular 
quadrangle slightly broader than long (16/14), decidedly narrower in front (13/16) 
Posterior median eyes aliout equal in size to the anterior laterals. Clypeus twice as 
high as the diameter of an anterior median eye. 

Ijegs 2 M3, the tibiae armed lieneath with two pairs of spines 



Klmuk 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3 00 

1.10 

3.56 

3.13 

1 70 

13 09 mm. 

II 

5 00 

1 40 

6 30 

6 26 

3 75 

23 67 mm. 

III 

3 10 

83 

2 76 

2 46 

1 16 

10 31 mm. 

IV 

3 73 

00 

3 33 

3 26 

1 56 

12 78 mm. 

Palp 

1 73 

80 

.93 


93 

4.19 mm. 


Male Palpus.- Femur about os long as the tibia and patella taken together, 
nearly twice us long ns the tarsus, nearly equal to the length of the carapace. Tibial 
spur much longer than in the other species Bulbal ports as figured. 


Type Ixm’ality. — Austin, Texas. Male holotype and female allo- 
type, the latter in a very poor state of preservation. 
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Tit&nebo calif omicus, new species 

Figure 12 

— Total length, 366 mm. Carapace, 160 mm. long, 1.53 mm wide, 
0.63 mm. in front. Abdomen, 2.10 mm. long, 1.33 mm wide 

Carapace with a median longitudinal white band as wide as and enclosing the eye 
area in front, narrowing considerably at the cephalic suture and back to the margin. 
Sides of carapace brown, reticula tely veined in black, the margins with a fow lighter 
wrmrlringfl. Clypeus light. Sternum, labium, enditee, and legs thickly irrorate with 
OTnfl.11 black spots, the color of the integument of these parts varying from white to 
yellow. Abdomen with the median basal brown cumulation as in the other species, 
broadly margine d in white, the remainder of the dorsum brown, the sidee and venter 
marmorate in black and white. 

Eyes of the first row recurved, the medians much larger (4/3), separated from 
each other by fully a diameter, scarcely half a diameter from the laterals. Second row 
of eyes broader (27/22), Blightly recurved, the medians twice as for apart as their 
distance from the laterals. The median ocular quadrangle broader behind (14/12), 
as long as broad, the anterior medians larger. Clypeus equal in height to twice the 
diameter of an anterior median eye. 

Legs 2413, the tibiae armed beneath with two pairs of spines 



Femur 

Patella 

Tibia 

Metatarsus 

Tarhuh 

Total 

I 

2 23 

73 

2 13 

1 76 

93 

7 78 mm. 

II 

3 53 

1 00 

3 40 

3 16 

1 76 

12 85 mm. 

in 

2 00 

66 

1.76 

1 43 

80 

6 65 mm. 

IV 

2 50 

66 

2 06 

1 63 

.90 

8 05 mm. 

Palp 

1 13 

43 

.60 


73 

2 89 mm. 


Male Palpus. — Femur as long as the patella and tibia taken together, con- 
siderably shorter than the length of the carapace. The whole palpus less than twice 
the length of the carapace. Tibia with the customary spurs, the ventral a colorless, 
rounded lobe, the retrolateral black and truncately ended Embolus a distal curved 
spine proportionately longer than in the other species. 

Type Ixjcaupty. — Male holotypc from San Francisco, California 
(R. F. Sternitzky, collector). 

Philodromus Walckenaer 
Philodromua miner!, new species 
Figure 21 

Male. — Total length, 3.30 mm. Carapace, 1.60 mm. long, I 60 mm. wide, 
0.60 mm. in front. 

Carapace as long as broad, almost entirely devoid of spines, reddish brown in 
color, the margins usually a little darker. Abdomen half again as long os broad, dark 
brown, showing only an indistinct median longitudinal bond that caudally fades out 
and is replaced by chevrons, the venter paler. Legs, palpi, and under side of carapace 
concolorouB with the dorsum, the appendages a ith indistinct light and dark streaks. 

First row of eyes much narrower than the second, moderately recurved, the 
laterals which are their diameter from the medians only slightly larger, the medians 
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separated by a diameter and a half. Second row of eyes stroighter, broader (30/23), 
the laterals clearly larger and not half so far apart as ore the medians from each other. 
Median ocular quadrangle much broader than long, about half as wide m front, the 
eyes subequal. Clypeus slightly sloping, a little higher than the median quadrangle. 

Legs 2134, the lost pairs about equal, all femora longer than the width of the 
carapace, the third and fourth metatarsi about equal to it; tibia and pa tella II 
scarcely as long as the carapace Spines under the first tibiae 2-2-2 

Type Locality. — Mole holotype from Douglas Lake, Michigan, 
June 7, 1932 (E. L. Miner). 

The palpi of the species thought to be Philodromus pacific us Banks 
and P. rufus Wdlckenaer are figured (Figs. 18 and 20). 

Misumjwopb, 0. P. Cambridge 

Several thomisid spiders originally described from Mexico are now 
known to extend into the southwestern United States. In this genus 
notable examples of such occurrence are Misumenops dubius Keyserling 
and M. volutins Cambridge, the first of which is common in Texas, New 
Mexico, Oklahoma, and Colorado. The latter species is recorded from 
Colorado on the basis of a single male, which agrees perfectly with speci- 
mens from Mexico. In the genus Misumenoides a single Mexican species 
is so far known to be indigenous to Colorado, M. annulipes (Cambridge). 

Misumenops asperatua utanus, new variety 
Figure 14 

Male. — Total length, 4 00 mm. Carapace, 1.76 mm. wide, 1 76 mm. long. 

Carapace varying from dull to bright yellow, with two dorsal brown bands and a 
median lighter longitudinal band, the latter with a V-shaped creamy white marking 
in the middle, the sides of the carapace yellow, the margins with a fine black line. Eye 
tubercles and most of the area of the eyes creamy white. Legs concolorous with the 
carapace, bright to dull yellow, t he lost two pairs of legs sparsely pointed in red and un- 
handed, the first (wurs with narrow rings distally on the femur and patella and basally on 
the tibia, and with broader rings distally on the tibia, metatarsus, and tarsus, the femora 
of the find, two pairs rather thickly and evenly flecked in red. Palpus white above 
Abdomon gray to white, with or without a basal reddish marking and invariably with 
two distal sorrato red or black hands Under side of whole animal light, immaculate, 
sparsely punctate, or nirely with a darker marking at the middle of the abdomen. 

Eyes in two recurved rows, the anterior medians only slightly nearer together, 
somewhat smaller than the laterals, the posterior medians slightly nearer together 
than their distan ce from the somewhat larger laterals. Median ocular quadrangle 
about as brood as long, a little narrower in front, over one and one-half diameters 
apart, the anterior eyes clearly much larger. 

Mole palpus agreeing with M. asperatus (Hentz) in being considerably heavier 
than m other sjieoies of the genus, very thick and robust, the embolus a heavy, broad 
tube that originates distally on the inner side, curves across the ventral face near the 



Male Palpi 

Fig. 23. Pardosa umanaki, new species. Fig 27. Pardosaonianensis, newepocies. 

Fig. 24. Pardosa lenffi, new species. Fig 28. Pardosa ietonensis, new species. 

Fig. 26. Pardosafurdfera Cltorell). Fig 29 Pardosa vartans, new species. 

Fig. 26. Pardosa Unmaendi, new species. Fig. 30. Pardosa vtodica (Blackwall) 

Fig. 31. Pardosa juscuLa (Thorell) 
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distal end, and then makes a broad spiral turn on the flattened retrolateral margin of 
the eymbium, the distal acuminate tip of the embolus exceeding the margin 

Type Locality. — Male holotype, female allotype, male and female 
paratypes from Salt Lake City, Utah (City Creek Canyon), taken in 
sweeping spring composites Paratypes of both sexes from Zion National 
Pork, Utah. 

This is clearly the western representative of the eastern species re- 
garded as Mi8umenop8 asperatus (Hentz) and may only be accorded 
varietal rank. It is a larger spider, has the anterior median eyes more 
widely separated, shorter legs, and the palpus proportionately broader. 
Petrunkevitch, in his paper on Porto Rican spiders, was not dealing with 
the true asperatus, which probably does not occur in that locality 
Emerton has given a good figure of the male palpus of this distinctive 
species in his paper on ‘New England Spiders of the Family Thomisidae' 
(1892 Trans. Connecticut Academy, VIII). 

Misumenops col or ad crisis, new species 
Figures 15 and 46 

Male. — Total length, 2.65 mm. Carapace, 1 30 mm. long, 1.30 mm. wide. 

Pattern as in the foregoing species, the color in general much duller, only the 
distal broad bonds on the tibiae and metatarsi of the anterior legs well marlfftH Struc- 
turally equivalent to any other species of the genus, a group that is so closely related 
that only characters of the palpi and slight differences m the eye relations 
significant Eyes as in M utanus, new variety. 

Palpus of the asperatus type but differing in the extreme mo dification of the 
eymbium for the reception of tho long curved embolus, the distal fine tip of which 
greatly exceeds the margin, a large black tooth present between the curved embolic 
portion on the retrolateral surface. The broad tibial apophysis is provided with a 
slenderer process that projects dorsully. Other details of the ventral surface of the 
palpuR are shown in the figure. 

Type Locality. — Male holotype, female allotype, and paratypes of 
both sexes from Colorado. Female paratypes from Grand Canyon 
(North Rim), Arizona, and Kanab, Utah. 

Pakdosa C. Koch 

The species described below pertain chiefly to that interesting com- 
plex termed the Glacialis Group. The use of a single specific name to 
designate such a heterogeneous mixture of anomalous forms has always 
seemed to me to be a challenge to the validity of the criteria on which 
specificity in spiders has been founded, — the structure of the palpi and 
epigyna. In a sweeping gesture Emerton synonymized all of Thorell’s 
species under two names, and it has been the practice of American araoh- 
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nologists to concur in his conclusions. Some of the figures of these so- 
called variations by Emerton were fortunately based on the original 
specimens described by Thorell. With this important aid I have been 
able correctly to place all of ThorelTs species in this group oxcept 
labradorensts. As this name was based upon material that had previously 
been dried, it now would seem to be impossible ever to place it correctly. 
Undoubtedly it is one of the species described below and quite possibly 
Pardosa lengi , new species, which is common in Labrador, but the con- 
nection of this female with the one described by Thorell, which I regard 
as the type, seems too risky at the present time. BlackwalTs modica 
is probably the species Emerton described as brunnea. 

Pardosa ontariensis, new species 
Figure 27 

Male — Total length, 6 70 mm. Carapace, 3 35 mm long, 2.30 mm. wide. 
Abdomen, 3.35 mm. long, 1 85 mm. wide. 

Carapace nearly black, with a median longitudinal lighter band that is 
indistinct in front where it is nearly as wide as the third eye row, clearly indicated 
but much narrowed behind, enclosing a median lineliko streak continuous with the 
longitudinal thoracic sutures. Sides with a lateral lighter band that does not attain 
the margin, leaving a narrow black marginal band. Sternum, labium, and endites 
black, the coxae with lighter basal markings. Legs baeally black, the terminal 
joints becoming lighter, these latter with black marks and streaks. Abdomen black, 
basally with the characteristic lighter marking, otherwise with few lighter markings. 
Venter lighter, medially with a broad longitudinal dull yellow band that anteriorly 
is mvaded by brown markings, the margins with circular lighter inoculations. 
Spinnerets black. 

Eyes of the first row slightly procurved, the medians separated by nearly a 
diameter, more than twice as large as the small laterals and separated from them by 
less than a diameter of the laterals Clypeus equal to little more than one and one- 
half times the diameter of an anterior median eye. Second row of eyes wider than the 
first (32/24), but narrower than the third eye row (32/42), separated from each other 
by a diameter, farther from the third eye row (17/1 1). Posterior eyes sojiarulcd from 
each other by nearly four diameters (33/9), smaller than the oyos of the middle row 
(11/9). 

Tibia and patella I, 3.33 mm. long. 

Tibia and patella IV, 3.80 mm. long. 

Spines under the tibiae 2-2-2. 

Palpus thickly covered with strong black hairs. Femur a little longer than the 
tibia and patella taken together, which are subequal. Tarsus as long as the tibia guH 
patella. Scopus a short thick process with three spurs. 

Type Locality. — Male holotype from St. Thomas, Ontario, August, 
1928 (Lome E. James) ; male paratype from Logan Canyon, Utah, 
July 2, 1927 (R. V. Chamberlin); male paratype from Medicine Hat, 
Alberta, July (Carr). 
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Fardosa tetonenaia, new species 
Figures 28 and 38 

Male. — Total length, 5.80 mm Carapace, 2 86 mm. long, 2.20 mm wide. 

Carapace nearly black, with the customary narrow median longitudinal lighter 
band and submarginal side stripes us m other species of the group. Eye region black 
and shining Sternum, labium, and endites dark. Legs yellow, the basal joints 
darker and lined above with narrow black stripes Abdomen concolorous with the 
carapace, basally with a light narrow median inoculation running half its length, the 
venter somewhat lighter The spines ore strong and rather long. Palpus black. 

Eyes of the first row slightly procurved, the medians separated by two-thirds of a 
diameter, slightly larger than the laterals, from which they ore separated by less *h«yn 
a radius. Clypeus light m color, twice as high as the diameter of an an tenor median 
eye. Second row of eyes wider than the first (30/20), narrower than the thir d 
(30/42), separated from each other by practically a diameter (18/21), a diameter and 
a half away from the third eye row. Posterior eyes separated by about four diameters, 
smaller (8/11) than the eyes of the second row. 

Tibia and patolla T, 2 60 mm. long. 

Tibia and patolla IV, 3.33 mm. long. 

Spines under the tibiae 2-2-2. 

Palpus thickly covered with strong black hairs, the femur slightly longer than the 
tarsus or the tibia and patella token together. Scopus a short process with a basal 
hump and a strong spur directed toward the retrolateral margin. 

A female that comes from the same locality and seems to belong with the male 
has the median longitudinal band on the carapace much broader and truncated 
anteriorly just behind the third eye row. The marginal bands are also much expanded, 
leaving a marginal block band no more than a third as wide, the lighter Btripes con- 
tinuous with the clypeus. The venter of the abdomen is light gray, the sides speckled, 
the dorsum with the characteristic maculation as in the male. The legs are darker 
than in the male and have indistinct dark annulae. The epigynum resembles that of 
Pardasa modica (Hlackwall). 

Typjb Locality. — The male holotype and female allotype are from 
Slough Creek, Yollowntone National Park, Wyoming, collected by 
Walter 10. CcrtHch, August, 1930. 

Pardosa varians, new species 
Figures 29 and 32 

Male -Total length, 5 30 mm Carapace, 2.73 mm. long, 2 06 mm. wide. 
Alidomen, 2.80 mm. long, 1.76 mm. wide 

The mule of this species differs but little from the foregoing species m oolor mark- 
ings. The dorsal band is indistinct, the submarginal band on the carapace is continu- 
ous with the light clypeus, and the venter of the abdomen is slightly darker. 

Eyes of the first row slightly procurved, tho medians separated by scarcely a 
diameter, less than a radius from the somewhat smaller laterals. Clypeus equal to one 
and one-half tunes tho diameter of an anterior median eye. Second row of eyes 
broader than the first row (29/20), narrower than the third (29/40), separated from 
each other by one diameter, about a diameter and a half from the smaller eyes of the 
third row, which ture four diameters apart. 



n djs cK cp 



3 8 3 9 40 

Fumalh Epiqtna 


32. Pardosa varvms, new species. Fig. 37. Pardosa wasatcJimsis, new 

33. Pardosa furdf era (Thor ell). species. 

34. Pardosa leng%, new species. Fig. 38. Pardosa tetonensis, now species 

35. Pardosa ourayensis, new species. Fig. 39. Pardosa johanseni, new species. 

36. Pardosa aiwmala, new species. Fig. 40. Pardosa concinna (Thorell). 
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Tibia and patella I, 2 26 mm. long. 

Tibia and patella IV, 3 00 mm. long 

Spinas under tho tibiae 2 -2-2 

The palpus of this sjiecies closely approximates that of Pardoaa lengi, new sp ecies, 
and can be separated only by characters that are easier to show in a figure than to 
illustrate satisfactorily by verbal description 

Fbmalk — Total length, 5 80 mm Carapace, 2.73 mm long, 2 16 mm. wide. 
Abdomen, 3 36 mm long, 216 mm wide 

Carapace lighter than in the male, the eye region nearly black, the median longi- 
tudinal bond well defined, originating just behind the last eye row and constricted 
to the posterior margins Lateral bands continuous with the clypeus, bright yellow, 
about double os wide as the brown marginal bands. The intervals between the light 
bands form two dark areas that are continuous m front with the dark eye region. 
Sternum dark. I.>ubiuni, endites, and basul log joints light brown, with a few lighter 
areas. Legs distally lighter, the femora mottled with brown, the basal joints with in- 
distinct dorsal luieation. Basal maculation of the dorsum of tho abdomen continuous 
with the modiun light stripe on the carapace, about two-fifths tho length of the ab- 
domen, tho area behind with alternate dark and light areas that under low power 
apjiear as indistmet chevrons. Vonter of the abdomen polo brown. 

Eyes of tlio first row very slightly recurved, tho medians separated by two-thirds 
of a diameter, less thiui a radius from tho slightly smaller laterals Clypeus equal in 
height to about one and one-half times the diameter of an anterior median eye. Second 
row of eyes wider than the first (29/33) but narrower than the posterior eyes (29/34), 
separated from each other by four diameters (8.6/32), smaller than the eyes of the 
second row (8 5/11). 

Tibia and patella I, 2.46 mm long 

Tibia and patella IV, 3 30 mm long 

Spines on logs stout and rather long, the tibiae with 2-2-2 spines beneath. 

Epigynum closely resembling tliat of Pardoaa furcifera (Thorell) but differing in 
details best shown by a figure 

Type Locality. — Mule holotype, female allotype, and male and 
female paratypoH from the mouth of Coppermine River, Northwest 
Territory, June 8-13, 1925 (Heume). Types in the collection of the 
Mntomologiciil Division of the Department of Agriculture, Ottawa, 
Ontario, Canada; paratypos deposited in the collection of The American 
Museum of Natural History. 

Pardoaa johanseni, new species 
Figure 39 

Fbmalh. — T otal length, 7 66 mm. Carapace, 3.26 mm. long, 2 66 mm. wide. 
Abdomen, 4 60 mm long, 3 33 mm wido. 

Carapace light brown to black, the eye region darker than the area enclosed by 
the characteristic bonds of the dorsum The dorsal band distinct only near the median 
cephalic suturo and back to the margin, the lateral bands continuous with the clypeus, 
somewhat dentate, twice us wide as the marginal black bands Sternum dark, 
liubium, endites, and coxae concolorous with tho dull yellow legs, the latter with few 
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mwrlfinga. B asal lighter maculation on the dorsum of the abdomen running half the 
length of the abdomen, the remainder uniform light brown. V enter little lighter than 
the dorsum. 

Eyes of the first row slightly procurved, the slightly larger median eyes separated 
by two-thirds of a diameter and less than a radius from the laterals Clypeus over 
four times as high as the diameter of an anterior median eye. Second row of eyes 
wider than the first (34/26) but narrower than the third eye row (34/45), separated 
by one diameter, farther from the eyes of the last row (16/12). Posterior eyes sep- 
arated from each other by nearly four diameters, smaller than the eyes of the second 
row (10/12). 

Tibia and patella I, 3 00 mm. long. 

Tibia and patella IV, 4.00 mm long. 

Spines under the tibiae 2-2-2. 

Type Locality — Female holotype from Collinson, Alberta, June 
20, 1914 (Johansen); paratypes from Bernard Harbor. Type in the 
collection of the Entomological Division of the Department of Agricul- 
ture, Ottawa, Ontario, Canada; paratype deposited in the collection of 
The American Museum of Natural History. 

Pardosa towns endi, new specios 
Figure 26 

Malb — T otal length, 6 70 mm. Carapace, 3.30 mm. long, 2.50 mm. wide. 
Abdomen, 3 60 mm. long, 2.30 mm. wide. 

A species equivalent in proportions and color io any of the above-described 
forms, with the median longitudinal band on the carapace nearly obliterated by the 
invasion of dark brown lateral markings, the submarginal lateral bands continuous 
with the clypeus and only as wide as the marginal darker bonds. Sternum dork, the 
labium, endites, and coxae somewhat lighter, with a few dull yellow inoculations. 
Legs medium brown, little lighter than the carapace. Abdomen concolorous with the 
carapace, the basal lighter marking poorly defined and ending near tho middle of the 
dorsum, tho venter dark 

Eyes of the first row slightly procurved, tho medians separated by scarcely a 
diameter, less than a radius from the subequal laterals. Clypeus little more than twice 
ob high as the diameter of an anterior eye. Second row of eyes wider than tho first 
(33/23) but narrower than the posterior row (33/47), separated by a diameter, 
farther from the posterior row (16/12). Posterior eyes separated from each other by 
a little less than four diameters (9.5/36), smaller than the eyes of tho second row 
(9.5/12). 

Tibia and patella 1, 3.06 mm. long. 

Tibia and patella IV, 3.66 mm. long. 

Spines under the tibiae 2-2-2. 

Palpus moderately clothed with strong black hairs. 

Type Locality. — Male holotype from Blanc Sablon, southern 
Labrador, July, 1915 (Townsend), in the collection of the Division of 
Entomology, Department of Agriculture Ottawa., Ontario, Canada. 
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Pardoaa umanaki, new species 
Figures 23 and 43 

Male —Total longfch, 4 80 mm Carapace, 2 68 mm. long, 2.10 mm. wide 
Abdomen, 2.33 mm. long, 1.50 mm wido. 

Carajiaro dark brown to black, the eye region darker, the median longitudinal 
band poorly defined, the lateral lighter bands twice as wide as the black mar gin^ 
bands, but not continuous with the clypeus, which is black. Sternum, labium, 
endites, and basal leg joints dark brown, the remaining leg segments a lighter brown, 
showing indistinct darker markings Abdomen with a few white hairs basally, the 
usual lighter inoculation present on the dorsum practically obliterated in the 
imperfect specimen. 

Eyes of the first row clearly procurved, the larger medians separated by lees than 
a diameter from each other, less than a radius from the laterals. Clypeus equal to one 
and one-half times the diameter of an anterior median eye Second row of eyes wider 
than the first row (32/21), narrower than the third (32/41), separated by scarcely a 
diameter, and farther from the third row (16/11). Posterior row of eyes separated 
from each other by about four diameters, smallor than the middle eyes (9/11). 

Tibia and patella 1, 2 95 mm long 

Tibia and i»itellu IV, 3 30 mm long 

Spines under the tibiae 2-2-2 

Palpus with a moderately heavy eovenng of strong brown hairs, characterized 
particularly by the distinctive scopus. 

Fbmalk.- Total length, 5 50 mm. Carapace, 3.16 mm long, 2 33 mm. wide. 
Abdomen, 2 66 mm long, 1 .(>6 mm. wide 

Coloration and structure as in the male. This species is characterized by the 
much expanded, plutchke epigyuum, which, though very much like that of glaciates, 
differs m important details from that species. 

Typk Locality. — Mules and a single mature female from Umanaki 
Greenland (64°, 40" N,, 50°, 40" W.), June 6, 1915 (Ekblaw and 
Tauquary). 

Dihouhhion. — The identity of ThorclTs glaciahs has never been 
very certain, in hpito of the frequent use of the name for description and 
locality citation. Thorell’a specimens came from Greenland, and most 
of the Canadian representatives so often referred to it (especially by 
Emcrton) belong with other species of this difficult group. However, 
I havo seen one specimen from Canada that seems definitely to be 
referable to the true glat'iahs of Thorell. 

Pardosa lengl, new species 
Figures 24 and 34 

Male. — Total length, 5.80 mm. Carapace, 2.86 mm. long, 2.00 mm. wide. 
Abdomen, 2 66 mm. long, 1.50 mm wide. 

Campaoo dark brown, the lighter dorsal longitudinal band broadest just behind 
the eyes, rather abruptly constricted near the cephalic suture and then more gradually 




47 48 49 

Female Epigyna 


Fig. 41. Paidosa modvxi (Blackwall). Fig. 46. Mu>umcnopb coloradenmn, new 

Fig. 42 Pardosafuscula (Thorell). species 

Fig. 43. Pardosa umanaki, new species. Fig. 47. Thanatva voaUert, now species. 

Fig. 44. Pardoaa gladalis (Thorell) Fig. 48. Thanaius aliimonits, new 

Fig. 46 Pardoaa orophtla, new species. species. 

Fig. 49. Thanoius canadensis, new species 
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narrowed caudolly to the margin. Submarginal lighter bands continuous with the 
clypeus and scarcely twice as wide as the narrow marginal brown band. Sternum 
block. Labium, ondites, coxae, and legs lighter, the legs with darker streaks dorsolly 
on the femora. Abdomen light to dork brown, the basal maculation well defined and 
margined in black, with a few indistinct paired black spots behind. 

First row of eyos practically straight, the medians a little larger and separated 
from each other by little more than half a diameter, half os for from the laterals. 
Clypeus about as high os one and one-half times the diameter of an anterior marUn-n 
eye. Second row of eyes wider than the first (29/20) but narrower than the third 
(39/29), separated by scarcely a diameter, half again os far from the eyes of the third 
row (9/14). Posterior eyes separated from each other by four diameters, smaller than 
the eyes of the second row (7/10) 

Tibia and patella 1, 2 46 mm long. 

Tibia and patella IV, 3 16 mm. long 

Spinos under the tibiae 2-2-2. 

Female. — Total length, 6.50 mm. Carapace, 3 00 mm long, 2 20 mm. wide 
Abdomen, 3 66 mm. long, 2 33 mm. wide. 

The female of this species agrees in all color details with the mole, but because of 
its larger size it usually appears slightly lighter throughout. The bands on the 
carapace are distinct, and the dorsum of the abdomen has the four or five small paired 
spots at the sides on the caudal margin as m the male. In this sex the clypeus is 
twice as high os in the male, equal to over three times the diameter of an anterior 
median eye. 

Tibia and patella I, 2.80 mm long. 

Tibia and patella IV, 3 50 mm. long. 

Spines under the tibiae 2-2-2. 

Typjb Locality.' — Male holotype and female allotype from Chateau 
Bay, Labrador, July, 1927 (Long). Male and female paratypes from 
Battle Harbor, Labrador, July 30, 1912 (Engclhart). 

Pardosa wasatchensis, new species 
Figure 37 

Female. Total length, 6.00 mm. Carapace, 3.00 mm. long, 2.26 mm. wide. 
Abdomen, 3 00 mm. long, 2.00 mm. wide. 

Carapace light to (lark brown, with a narrow median longitudinal lighter band 
beginning at the middle of the carapace and ending just before the caudal margin, the 
customary suhmnrginul lighter hands os wide or wider than the block margin and 
continuous with tho light clypeus. Sternum, labium, endites, and coxae light brown, 
the latter basally lighter. Femora of the legs marked with black, the distal j'omts 
becoming lighter, tho dorsal surfaces of the basal joints with alternate light and dark 
streaks above. Abdomen light brown above, the basal dash distinct, the venter light 
yellow. 

Eyes of tho first row slightly procurved, the medians separated by a diameter, 
less than a radius from the smaller laterals. Clypeus about twice the diameter of an 
anterior median eye. Second row of eyes wider than the first (33/21) but narrower 
than tho third (33/44), separated by scarcely a diameter (11/12), farther from the 
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eyes of the third row (11/16). Posterior eyes separated from each other by over three 
diameters (10/34), smaller than the eyes of the middle row. 

Tibia and patella I, 2.53 mm long. 

Tibia and patella IV, 3.00 mm. long. 

Spines under the tibiae 2-2-2. 

Type Locality. — Female holotype and paratypes from Fish Lake, 
Sevier County, Utah, June 22, 1930 (Gertsch). 

Pardosa anomala, new species 
Figure 36 

Female — Total length, 6 40 mm Carapace, 3 20 mm long, 2 43 mm. wide 
Abdomen, 3 30 mm long, 2.30 mm wide 

Carapace black to dork brown, with a median longitudinal lighter band beet 
defined at the cephalic suture, and continuing caudod to the margin, anteriorly divid- 
ing into two tongueiike streaks that approach the third eyes Lateral streaks con- 
tinuous with the light clypeus, a little lighter than the marginal band, the light band 
irregularly dentate and broken at intervals by black patches Sternum and labi um 
dark Endites and coxae light brown, basally streaked with yellow. Legs marked 
with large, irregular inoculations basally, the distal joints showing distinct annulae 
basally, medially, and at the distal extremity, the tarsi lighter. Dorsum of abdomen 
concolorous with the carapace, the basal lighter marking dimly margined in black, not 
conspicuous, often covered with white hairs, the venter little lighter 

Eyes of the first row very slightly procurvod, the medians separated by one 
diameter, about a radius from the smaller laterals. Clypeus equal m height to about 
one and one-half times the diameter of an anterior median eye. Second row of eyes 
wider than the first row (32/23), narrower than the third (82/43), separated from 
each other by a diameter, farther from the eyes of the third row (10/15). Eyes of the 
third row somewhat over three diameters apart, smaller Ihun the middle eyes 

Tibia and patella 1, 3 10 mm. long 

Tibia and patella IV, 3.00 mm long. 

Spines under tho tibiae 2- 2-2. 

Epigynum closely resembling that of Pardosa Icngi, new sjjocich, but. differing in 
some details The mole is not known, but a large number of females have been taken 
in the Uintah Mountains of eastern Utah at an altitude of 10,000 feet or more, in 
which situation they wero common m the grassy and wooded areas bordering tho 
numerous lakeB. The following species from Colorado is also closely related to 
anomala, but differences in the epigyna are so constant that, for the prosent at least, 1 
regard them as specific. 

Type Locality — Female holotype and female paratypes from the 
Uintah Mountains of Utah (Mirror Lake and vicinity), August 1, 1931 
(Gertsch). 


Pardosa ourayensis, new species 
Figure 35 

Female. Total length, 6 30 mm Carupuoo, 3.38 mm. long, 2.40 mm. wide. 
Abdomen, 3 00 mm long, 2.30 mm wide 
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A HjKfCios equivalent structurally to Pardosa anomala, new species, differing in 
color only m (lie somewhat greater anterior extension of the median lighter band on 
tho carapace, which is nearly ;is wide as the third eye row m front and gradually 
narrowed to tho caudal margin Hubmargmal light bands of the carapace continuous 
with the ciypeus, deeply dentate, not much wider than the remaining mn ^nni dark 
band Logs lacking the mdistuict annulae, the basal joints darker Abdomen with 
the basal inoculation on the dorsum more clearly indicated than m the foregoing 
species. 

Eyes of tho first row slightly procurved, the larger medians separated by a 
diameter from each other, less than a radius from the laterals Ciypeus about two 
and ono-half times as high as the diameter of an anterior median eye Eyes of the 
second row broader than the first (31/22) but narrower than the thir d row (31/41), 
separated by a diameter from oach other, farther from the posterior eyes (11/16). 
Eyes of tho third row sepnral ed by scarcely four diameters, nmnlW than the eyes of 
the middle row 

Tibiu and patella 1, 3 00 mm long 

Tibia and patella IV, 3 50 mm long 

Spines under the tibiae 2-2 2 

Type Locality. — Female holotype and paratypes from Ouray, 
Colorado, July 13, 1917 (Lutz). 

Pardosa uintana, new species 

Pardona unenta Emehton, 1804, Trans. Conn. Acad. Arts and Sciences, IX, 
(part), pp. 426-427, Plato ill, figures 8c, 8d, and 8/. 

Male — Total length, 5 10 mm Carapace, 2 66 mm, long, 2.10 mm wide. 
Abdomen, 2.50 mm long, 1.66 mm wide. 

Carapace almost uniform block, lightened somewhat only at the cephalic suture. 
Sternum black. Labium, ondites, and coxae light brown Legs distally pale brown, 
the femora and tibiae a little darker, marked with indistinct block bonds. Palpus 
black. Abdomen little lighter than tho carapace, unmarked by any definite pattern, 
tho venter ooucoloroun with tho dorsum 

Eyes of tho first row slightly procurved, the medians separated by about a 
diameter, loss than a radius from the somewhat smaller laterals Ciypeus twice as 
high as tho diameter of on anterior median eye. Second row of eyes wider than the 
first (32/21), narrower than the third (32/44), separated by scarcely a diameter, 
farther from tho interiors (15/10). Eyes of the third row separated from each other 
by four diameters, smaller than those of the nuddle row 

Tibia and patella T, 2 66 mm. long. 

Tibia and patella IV, 3.20 mm long. 

Spines under the tibiae 2-2-2 

Palpus sparsely covered with block hairs. Tarsus distinctly longer than the tibia 
(21/10) os seen from above. Details of palpus very much as in Pardosa mackemtana 
(Keysorling), with which species it has been confused, but differing in the much shorter 
scopus and other details of the bulb. 

Female. — Total length, 5.30 mm. Carapace, 2.76 mm. long, 2.06 mm. wide. 
Abdomen, 2.00 mm long, 2 00 mm. wide. 
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What is apparently the female of this species agrees remarkably well 
with that of Pardosa mackemiana (Iveyserhng). limorton in his paper 
on ‘Canadian Spiders’ (1894, Trans. Conn. Acad. Arts and Sciences, 
IX, pp. 425-426, Plate hi, figure 8) has figured both sexes of rruu'kenziana 
and this new species under the name of Pardosa vncaSa (Thorell), which 
is now considered a synonym of Keyserling’s specios. 

Type Lo cali ty. — Uintah Mountains, eastern Utah, August 1, 
1931, male holotype, female allotype, and male and female paratypes 
(Gertsch). This species and Pardosa mackemiana (Keyserling) are 
common in the Rocky Mountains of the United States and Canada, 
ranging from six to twelve thousand feet m altitude. I have soon both 
from Utah, Idaho, Colorado, Wyoming, Montana, and Alberta. 

Pardosa orophila, new species 
Figure 46 

Female. — Total length, 3.66 mm. Carapace, 1.90 mm. long, 1.60 mm. wide. 
Abdomen, 1 80 mm long, 1 40 mm. wide. 

Carapace with an irregular median band beginning squarely between the second 
and third eye rows, rapidly expanded at the posterior, constricted at the middle of the 
carapace, and continuing oaudaUy to the margin Sides of the corajiaee dark brown, 
with a submarginal light bond continuous with the clypeua, the margins irrogularly 
broken by dark inoculations. Sternum, labium, endites, and coxae light yellow. Legs 
indistinctly annulate in black, lighter distolly, the femur irrogularly suffuBod with 
black. Dorsum of abdomen dark brown on the sides, medially with a bright yellow, 
longitudinal band that runs the whole length, m which area thoro is present a basal 
darker dash that ends at the middle of tho dorsum. Venter gray. 

First ow of eyes slightly procurved, the medians huger and separated from each 
other by scarcely a diameter, scarcely half as far from tho laterals. Clypeus as high 
os one and one-half times the diameter of on ant erior median oyo. Second row of oyos 
wider than the first (28/1 6), narrowor than t he t bird eye row (28/34), fKqmrat ed by a 
diameter, farther from the posterior eyes (16/10). Eyes of the third row separated 
by about three diameters, smaller than those of the middle row (8/11). 

Tibia and patella 1, 2.00 mm. long 

Tibia and patella TV, 2 83 mm. long. 

Spines under the tibiae 2-2-0, the normal distal pair small or lacking. 

Type Locality. — Female holotype from Boulder Canyon, Colorado, 
July 22, 1908 (Lutz). 

Discussion — This small species falls m the same group with 
Pardosa distmcia (Blackwall), (synonym pallida Eraerton, emertoni 
Chamberlin) and Pardosa utdheiws Chamberlin (samuana Chamberlin), 
both of which occur in Colorado, but the differences in the epigynum 
are clearly distinctive. 
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DIAGNOSES OF NEW AMERICAN SPIDERS 
By W. J. Gertsch 

In the course of arrangement of various families of spiders in the 
collection of The American Museum of Natural History, the following 
species new to science have been discovered. An agelenid from a cave m 
Indiana is regarded as representing a new generic type, the nearest 
American relatives of which are species of the genera Cybaeus and Cy~ 
baema. Altogether, fourteen species are diagnosed as new, all the types 
of which are deposited in the collection of the American Museum. 

Ebo peptnenaia, new species 

Male. — Total length, 2 33 mm. Carapace, 1 03 mm long; 1.13 mm. wide; 
0.46 mm in front Abdomen, 1 33 mm. long; 1 06 mm wide. 

Cephalothorux slightly broader than long, broadest just behind the third coxae, 
moderately high, rather abruptly constricted and truncated in front, provided with 
few hairs or spines Integument of the carapace light brown, the sides irregularly 
marmorate in black, a dorsal bond but slightly indicated above, the eye tubercles 
and the region of the indistinct cephalic sutures marked with white. Sternum, 
labium, endites, and legs yellow, rather thickly iirorate m brown. Abdomen gray to 
block, showing a faint basal inoculation that runs book half the length of the dorsum, 
the venter paler 

First, row of eyes recurved, the modians much larger (4/3), separated by a 
diameter, a third iih far from the laterals Second row of eyes hrojider (18/13), 
slight ly recurved, t he medians smaller, separated from each other by nearly twice then: 
dist mice from t he la t ends Posterior lot erol eyes somewhat smaller than the anterior 
medians but larger thau the anterior laterals Median ocular quadrangle broader 
behind (10/9) but about us long us brood. Clypcus equal m height to a little more 
than the diameter of on anterior median oyo. 

Ix*gs 2 1 13, usually unarmed but often with two pairs of spines beneath the tibiae. 



Fhmuh 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1 43 

60 

1 23 

1 06 

76 

5 08 mm. 

II 

2 36 

83 

2 26 

1 93 

1 28 

8.64 mm. 

III 

1 30 

46 

1 10 

83 

.60 

4.20 mm. 

IV 

1 46 

46 

l 16 

1.00 

60 

468 mm. 

Palp 

43 

28 

26 


80 

1.22 mm. 


Male Palpus — Femur nearly equal to the length of the patella and tibia 
taken togolher, less than half the length of the carapace. The whole palpus a little 
longer than the carapace. Tarsus little expanded, much less so than in Ebo lattihorax 
Keyserhng, the tihial joint equal to it in length (considerably less in lattihorax). Tibial 
upopliytiiH short. Bullml parts filling two-thirds or less of the tarsal length. 
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Type Locality . — Male hoiotype, female allotype, and male and 
female paratypes from Wacouta Beach, Lake Pepin, Minnesota, May 15, 
1932 (Gertsch, collector). These interesting little long-legged spiders 
were common on the sand at the water’s edge and in the driftwood zones 
farther back, running freely about and apparently feeding on tiny flies. 
None of the females are mature. 

Of the three species formerly placed in Ebo, only the genotype re- 
mains. A new generic name has been proposed for the group that in- 
cludes Ebo mexicana Banks, while the generic affiliation of Ebo oblongus 
Simon is doubtful. Ebo pepinensis , new species, may be identical with 
spiders of this genus, found in the Great Basin region and on the Pacific 
Coast, but as there are only females in the collection, accurate determina- 
tion is not possible at the present time. 

Micaria aurata (Hentz) 

Figures 4 and 6 

HerpyUus auralus Hentz, 1847, Journal Boston Soc Nat. Hist , V, p 469, PI. 
xxiv, fig. 16. 

This brightly colored species is common throughout the region east 
of the Rocky Mountains. Females from Medicine Hat, Alberta, June, 

1930 (Carr, collector), though differing somowhat in color, are in struc- 
tural characteristics identical with the eastom form. The epigynum 
of a single female from City Creek, Salt Lake City, Utah, August 29, 

1931 (Gertsch, collector) , differs in minor details, as illustrated in figure 6, 
but in the absence of males it seems best to refer to it aurata. 

Micaria deserticola, new species 
Figures 7 and 8 

Maud. — Total length, 3.00 mm. Carapace, 1.33 mm. long; 0 80 mm. wide* 
Abdomen, 1.60 mm. long; 0.68 mm. wido. 

Cephalotharax witha few long hairs on the clypeal margin and in the ocular region, 
the pais thoracica with very few iridescent silvery scales. Carapace almost uniform 
dark brown, with few darker streaks or contrasting markings. Sternum, labium, 
endites, and legs much lighter, the femora slightly darkened, provided with an even, 
though sparse, coating of hairs and devoid of heavy spines Abdomen black, above 
apparently once covered with iridescent silvery scales, the venter lighter, the sides 
with remnants of a basal and a medial white band which do not extend to the dorsum. 
Spinnerets light. 

Carapace weakly rounded on the sides, two-thirds os broad at the front as 
between the first and second coxae, the greatest cephalothoracic width, highest at the 
same point, the convexity moderate. Abdomen with the sides subparallel, constricted 
in the middle, little wider at the caudal end than medially, the spinnerets long and 
projecting 
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Eye rows separated toy about one and one-half diameters of a lateral eye. Eyes 
of the first row procurved, the medians larger and separated from each other by about 
two-thirds of a diameter, subcontiguous with the laterals Eyes of the posterior row 
very slightly procurved, subequal, the medians little more than a diameter apart, less 
than that distance from the laterals Median ocular quadrangle about as long as 
broad, the anterior medians larger Clypeus as high as the diameter of an anterior 
median eye Lower margin of the furrow of the chehceru armed with a single small 
tooth 

Palpus resembling that of Micana aurata (Hentz), the proximal tibial margin 
with a heavy spur that is covered with hairs and weak spines, the bulb with a colorless 
appendage on the retrolaterol margin, the embolus a short spme Tibia about as 
long os broad. Other details as figured 

Female. — Total length, 3.30 mm Carapace, 1 30 mm long; 0 80 mm ’wide. 
Abdomen, 1 93 mm long; 1 16 mm wide. 

Agreeing well with the male in general structure and color but with a submedian 
white transverse band on the abdomen Epigynum as figured. 

Type Locality. — Male holotype and female allotype from Scotts- 
dale, Arizona, Dooomber 24, 1902 (Bntchor, collector). 

The presence of a basal tibial spur rather than a distal one will 
separate this species from Micana coloradensis and perjecta , which 
Banks described os coming from Colorado. It is quite different m color 
from Micana aurata and has the tibial apophysis shorter and nearer the 
base of the joint than in that species. 

Micoria utahna, new species 
Figure 1 

Male. — Total length, 3.73 mm Carapace, 1.63 mm. long; 1 03 mm. wide. 
Abdomen, 2.20 mm long; 1 00 mm. Hide. 

Cephalothomx with a few weak spines on the elypeal margin and a sparse 
covering of iridescent silvery scales Carapace uniform dark brown, somewhat 
streaked with block. Sternum, labium, onditee, and basal leg joints lighter brown. 
Femora of legs darker, the distal joints light yellowish-brown. Legs with a sparse 
covonng of hairs and o few stouter spines, especially on the last two pairs. Abdomen 
mostly blank, with a few white scales, and with indistinct indications of transverse 
basal and submedian white bands, the venter lighter and clothed with iridescent light 
scales. Spinnerets dark 

Carapace two-thirds as wide at the front as at the widest point, between the 
second and third coxae, nearly equal in height throughout Abdomen unconstrioted, 
the sides weakly rounded, the spinnerets much shorter than in Micaria deserhcola. 

Eye rows about of equal width, the first procurved, the medians separated 
from each other by about two-thirds of a diameter, subcontiguous with the equal 
laterals. Posterior row of eyes slightly procurved, the medians scarcely a diameter 
from the equal laterals, about two diameters from each other. Side eyes about a 
diameter apart Median ocular quadrangle about as broad as long, the eyes subequal. 
Clypeus equal in height to the diameter of an anterior median eye. Lower ma r g in of 
the furrow of the ohehcera with n single weak tooth. 






Fig 1 
Pig 2 
Fig. 3 
Fig. 4 
Fig. 5. 
Fig. 0. 
Fig 7 
Fig. 8. 




Micaria uirihna, new Rpccies, palpus. 
Mtcartafoxt, new specie?, palpus. 
Castandra n anelln, new species, palpus. 
Micaiia aurata (Hentz), epigynum 
Micana aitana , new species, epigynum. 
Micaria awata (Hentz), variety, epigynum 
Micana de&erticola, new species, epigynum. 
Micana deceittcala, new spocios, palpus. 



4 
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Patella and tibia of the palpua together longor than the tarsus Tibia twice as 
long as wido, with a distal rotroluteral sharp spur that is nearly os long os the width of 
the joint. Tarsus twico as long as broad, the bulbal ports occupying two-thirds the 
length Bulb without the hookhke appendage present in most of the species of the 
genus, the embolus very long, originating at the distal end and curving around the 
outer margin nearly to the base of the bulb 

Type Locality —Male holotype from City Creek Canyon, Salt 
Lake City, Utah, August, 1931 (Gertsch, collector) 

This Bpocics differs from Micaria color adens is Banks in having the 
metatarsi light, m the much longer embolus, and particularly in the 
abscnco of the hooklike appendage on the outer side of the bulb. It is 
moro closely related to M icann foxi, new species, from which it differs 
chiefly in having a much shorter fcibial apophysis 

Micaria foxi, new species 

Figure 2 

Malm Total length, 3 00 ram Carapace, 133 mm long; 0 90 mm wide. 
Abdomen, 1.60 mm. long; 0 80 mm. wide 

Carapace dark brown, with n fow medial darker streaks, the eye margin darker 
and with a fow block hiurs St ernum, labium, endites, and legs much lighter in color, 
the distal leg joints somewhat lightened Legs sparsely clothed wuth hairs, and the 
tibiae of all the legH with w’eak spines beneath. Abdomen black above and thiokly 
covered with iridescent purple scales, without a trace of transverse bands or spots of 
any kmd, the vontor as dark as the dorsum Spinnerets black. 

Carapace nearly equal in height throughout its length, about two-thirds as broad 
in front as between the third and fourth coxae Abdomen with the sides subparallel, 
very weakly constricted at tho middle, the spinnerets short. 

Eyes of tho first row procurvod, subequal, tho medians separated by scarcely 
two-thirds of a diameter from each other, nearly touching the laterals Posterior row 
of oyoH slightly procurved, the medians scarcely two diameters apart, less than a 
dmmeter from the equal laterals. Median ocular quadrangle scarcely as broad as 
long, oh wulc in front as behind, the anterior eyes slightly larger Clypeus equal in 
height to the duunctor of an luiterior median eye Low’er mnrgm of the furrow of the 
chehccra with a single small tooth. 

Patella and tibia of the palpus together longer than the tarsus. Tibia twice as 
long as brood, provided wuth a very short , weak distal retroiateral spur not more than 
one-fourth the width of the joint. Tnrsus twice os long os broad, the bulb of the 
palpus occupying two-thirds of tho length Bulb lacking the outer hooklike append- 
ago, the embolus originating distally and curving around the outer margin for half the 
bulbal length, supported distally by a small lobate conductor 

Type Locality. — Male holotype from Richfield, Utah, July 4, 
1930 (D. E. Fox, collector) 

This species or Micana utahna may be the male of Micana formv- 
coides Chamberlin and Woodbury, but as the last name has already been 
used in this genus, it is unavailable as a specific name. 
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Micaria altana, new species 

Figure 5 

Female. — Total length, 5 00 mm Carapace, 1 93 mm long; I 20 mm wide 
Abdomen, 3 00 mm. long; 1 66 mm. wide 

Cephalothorax little more than half as wide at the front as at the widest point, 
between the second and third coxae, nearly equal in height throughout its length and 
only slightly sloping to the ocular area. Carapace very dark brown, provided with a 
few long hairs in the clypeal region and clothed with a few appressed hairs and lighter 
scales Sternum, labium, and endites brown, with many long hairs Legs lighter 
brown, lightened somewhat distally, the femora darker, all the members with ap- 
pressed black hairs and a few lighter hairs and scales on the upper surface. All the 
legs with spines beneath the tibiae, three pairs beneath the two posterior pans but 
only two pairs beneath the antenors Abdomen nearly twice as long as broad, weakly 
rounded on the sides, covered with iridescent black scales above except for the basal 
and median transverse white bands Venter lighter except distally, with shiny scales, 
the spinnerets gray 

Anterior row of eyes slightly procurved, the medians separated by a diameter, 
slightly larger and subcontiguous with the laterals Posterior row of eyes slightly 
procurved, the medians about two diameters apart and scarcely a diameter from the 
larger laterals Median ocular quadrangle slightly longer than broad, not narrower in 
front, the anterior medians slightly larger. Clypeus equal m height to one and one- 
half tunes the diameter of an anterior lateral eye Lower margin of the furrow of the 
chelicera with a single small tooth 
Epigynum as figured. 

Type Locality. — Female holotype from Seba, Alberta, July, 
1930. Female paratypes from Bloomington, Idaho, August 19, 1931 
(Gertsch, collector) 


Caataneira nanella, new species 

Figure 3 

Male. — Total length, 4.69 mm Carapace, 1 76 mm long; 1.06 mm. wide. 
Abdomen, 2.93 mm. long; 1.10 mm. wide 

Carapace dark yellowish-brown, medially a little lighter. Sternum, labium, and 
endites light brown, dark-margined Femur of first leg dark brown except distally, 
the other joints yellow. Femora of the other legs with lateral brown bands, the third 
and fourth metatarsi also with side streaks, otherwise yellow. Palpus with brown aide 
bands. Abdomen black, basally with four transverse orange-brown broken streaks, 
the last much reduced. Venter of abdomen light brown, laterally with a black and a 
white bar, caudally black. 

Carapace much longer than broad, the pedicel joining the abdomen clearly 
distinct from above and roughened as in antlike spiders Abdomen narrow basally, 
gradually widened to a point near the posterior aid and then rounded caudally. 

Eyes of the first row slightly procurved, the medians a little smaller, separated 
by scarcely two-thirds of a diameter, almost touching the laterals Posterior eyes 
subequal m size, slightly procurved, the medians separated by a diameter, half as far 
from the laterals. Median ocular quadrangle as long as broad, somewhat narrowed 
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in front, the posterior eyes larger, about equal to the anterior laterals. Clypeua about 
as high as the diameter of an anterior median eye Lower margin of the furrow of the 
chelicera with two small teeth, the upper also with two, one of which is larger. 

The first tibia with 1-2-2 spines beneath, no distals present. 

Type Locality. — Male holotype from City Creek Canyon, Salt 
Lake City, Utah, August, 1931 (Gertsch, collector) 

In many respects this species is intermediate in generic position 
between Castaneiro and Mazax. In the latter genus the pedicel is 
very conspicuous, distinctly rugose, and more or less intimately jointed 
to a large oval, chitmous dorsal sclerite, which is often armed with heavy 
spines and overhangs the base of the abdomen. The posterior eyes are 
practically straight and on the average are somewhat larger than in 
Castaneira. The pedicel m C nanella diffeis only in degree from that of 
species of Mazax , and the abdominal armature is completely lacking, 
but there is distinct agreement in the eye arrangement, in the teeth on 
the furrows of the cheUcerae, and in other points I place it in Castaneira 
mainly on the basis of the palpus, which is obviously close to other Bpecies 
m the genus As this new form is described from a single male it is at 
present impossible to connect it with Castaneira hneaia Emerton, which 
comes from Massachusetts and was described from a female 

Clubiona texana, new species 
Figure 16 

Female — Total length, 11 66 mm. Carapace, 3 86 mm long; 2 63 mm wide. 
Abdomen, 7.80 mm long; 4.00 mm. wide 

Cephalothorax nearly three-fourths as wide at the front as at the widest and 
highest point, between the second and third coxae, the sides weakly rounded, provided 
with a sparse covering of black hairs Carapace light brown Sternum light brown, 
the labium and endites somewhat darker Legs concolorous with the carapace 
basally but, because of the thick clothing of hairs on the distal joints, appearing darker 
there. Abdomen gray basally, with darker chevrons near the spinnerets, the venter 
pale. 

Eyes of the first row straight, subequal in size, equi distantly spaced one-third of a 
diam eter apart Posterior row of eyes slightly procurved, the medians slightly farther 
apart tha n their distance from the equal laterals. Median ocular quadrangle broader 
than long (20/17), narrower in front by the same ratio, the anterior medians larger m 
size. Clypeus very narrow, about one-third as wide as the diameter of an anterior 
madum eye. Lower margin of the furrow of the chehcerae with four teeth, of which 
the two middle ones are larger, the upper margin with five, one larger than the 
others. 

Tibiae of legs I, II, and IV with a basal and median pair of long spines beneath, 
tibia III with single basal, median and distal spines beneath The first two meta- 
tarsi with a single pair of basal spines, the last two with 2—2—2 spines be neath . 




Fig. 9, Agelena lutsi, new species, palpus. 

Fig, 10. Clubiana intermonlana, new species, palpus 
Fig 11. AUocosa nodmbmda Montgomery, Palpus 
Fig. 12. Anyphaem schwarzi, new species, epigynum. 

Fig. 13. Clubiona intermonlana , new species, tibia of palpus 
Fig. 14. AnyphameUa immaculeUa, new species, epigynum 
Fig. 15. Auehicybaeus emits, new species, epigynum. 

Fig. 16 Clubiona texana, new species, epigynum. 

Fig. 17. Ardoea imperiosa, new species, epigynum. 
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Type Locality. — Female holotype from Brownsville, Texas, Janu- 
ary 3-11, 1928 (Lutz, collector). 

This large species is more closely related to species described from 
Mexico than any found within the United States The details of the 
epigynum are sufficient to separate it from the Clubionas named by the 
Cambndges, of which species it more closely approximates sencea 

Clubiona intermontana, new species 
Figures 10 and 13 

Malb — Total length, 4 40 mm. Carapace, 2 03 mm long; 1 53 mm. wide. 
Abdomen, 2 46 mm long; 1 33 mm. wide 

Cephalothorax with a sparse clothing of short, appreased, black hairs. Carapace 
light yellowish-brown, unmarked, the eyes ringed in black. Sternum and labium 
margined indistinctly m black, otherwise equivalent to the carapace Legs concolor- 
ous with the carapace, the metatarsi and tarsi thickly scopulate beneath, the spines 
on the members conspicuous Abdomen brown above, with numerous small, lighter 
spots provided at the pedicel with long black hairs Spinnerets light yellowish-brown. 

Legs 4213, the anterior tibiae with a basal and submedian pair of spines, the 
metatarsi with a single basal pair 



Femur 

Patella. 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1 66 

83 

1 50 

1 10 

73 

582 mm* 

II 

1 66 

83 

1 56 

1 10 

73 

5 88 mm. 

HI 

1 50 

66 

1 13 

1 26 

53 

5 08 mm* 

IV 

2 00 

80 

1 66 

2 06 

66 

7.18 mm. 


The first row of eyes practically straight, narrower than the second, the medians 
somewhat smaller and separated from each other by about one-third their diameter, 
even nearer to the laterals. Second row of eyes very slightly recurved, the medians 
about equal in size to the laterals and subequidistantly spaced, a little over a diameter 
apart Median ocular quadrangle broader than long (16/12), much narrower in 
front, the eyes about equal Clypeus about one-third as high as the diameter of an 
anterior median eye. Lower margin of the furrow of the chehcera with two small 
teeth beneath 

Type Locality. — Male holotype from Slough Creek, Yellowstone 
National Park, Wyoming, August, 1931 (W. E. Gertseh, collector). 

This species can scarcely be confused with any other described from 
the United States. The palpus is suggestive of Clubiona canadensis but 
differs m the proportions of the tibial apophysis and m the details of the 
bulb. Viewed laterally, the tibia presents three well-defined retrolateral 
lobes, the middle one of which is much shorter or completely lacking in 
canadensis. 


Anyphaenella immaoulella, new species 
Figure 14 

Female. — Total length, 3 83 mm. Carapace, 1 53 mm long; 1.13 mm. wide. 
Abdomen, 2 40 mm. long; 1.53 mm wide. 
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Cephalothorax and abdomen completely devoid of hairs or spines of any kind. 
Carapace immaculate, light yellow in color, the eyes ringed in black. Sternum with an 
indistinct scalloped black marginal band, light yellow. Labium, endites, coxae, and 
legs concolorous with the carapace, also immaculate, the legs distally scopulate Ab- 
domen whiter than the carapace, without markings of any kind 

Legs 1423, very slender, provided with long spines, with first two tibiae and meta- 
tarsi with a basal and median pair. 



Femur 

Patella 

Tibia 

Metatabstjs 

Tabstjb 

Total 

I 

2 16 

73 

2 93 

3 03 

1 33 

10.18 mm 

II 

1 50 

50 

1 56 

1 50 

56 

5 62 mm. 

m 

1 16 

43 

93 

1 20 

36 

4.08 mm. 

IV 

1 93 

53 

1 80 

1 83 

60 

6.59 mm. 


First row of eyes narrower than the second, straight, the medians much smaller, 
scarcely two-thirds of a diameter apart and about half as far from the laterals Second 
row of eyes procurved, the eyes subequal, the medians nearly two diameters apart 
(3/5), scarcely more than a diameter from the laterals. Median ocular quadrangle 
much narrower in front, very slightly broader (ll/lO) than long, the posterior median 
eyes much larger, little larger than the anterior laterals. Clypeus equal m height to 
the diameter of an anterior median eye. Chehcerae with five small teeth on the lower 
margin. 

Type Locality. — Female holotype and female paratype from 
Sabino Basin, Santa Catalina Mountains, Arizona, July 8-12, 1916 
(Lutz, collector). 

Only two other species of spiders definitely known to belong to this 
genus are found in the United States, and neither of these has so far been 
found west of the Rocky Mountains AnyphaeneUa immaculella is 
closely related to A. saUabunda (Hentz), agreeing structurally in all 
details except in the comparative leg lengths and m epigynal characters 
In immaculella the first metatarsus is twice as long as the carapace 
(1.53/3.03), while in the other species it is much shorter (1.66/2.33). 
Both agree m having the first tibia approximately equal to the metar 
tarsus, by which character they may be separated from A. alba (Hentz). 

Anyphaena schwarzi, new species 
Figure 12 

Female . — Total length, 4.10 mm Carapace, 1.73 mm long; 1.33 mm. wide. 
Abdomen, 2.33 mm long; 1.33 mm. wide 

Cephalothorax about five-eighths as broad m front as at the widest and highest 
point, a line between the opposite third and fourth coxae, the sides weakly ro un ded. 
Carapace sparsely covered with short white hairs, the sides infuscated, leaving a 
broad median longitudinal light brown area. Sternum, labium, and endites light. 
Femora of legs mfuscated, the distal joints light yellowish-brown in color, clothed with 
long black hairs and spines. Abdomen light gray, thickly and evenly marked and 
reticulated with black, the venter paler Spinnerets li gh t. Ventral furrow slightly 
nearer the genital furrow than the spinnerets. 
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Eyes of the first row straight, the medians separated by scarcely two-thirds of 
their diameter, nearly contiguous with the larger laterals. Second row of eyes straight, 
the medians separated a little more than their diame ter, over half as far from the 
subequal laterals. Median ocular quadrangle slightly broader than long (13/11), 
narrowed in front, the posterior median eyes larger than the antenors, slightly larger 
t han the an tenor laterals. Clypeus about two-thirds the diameter of an anterior 
median eye. 

Legs furnished with conspicuous long spines, the first two tibiae with a basal and 
median pair, the third and fourth with three pairs, the last apical. The first meta- 
tarsi with a single basal spine, in this respect differing from all other Anyphaenas in 
the United States, the second with a basal pair. All femora with three long spines on 
the dorsal surface. 

Epigynum resembling that of Anyphaena laticeps Bryant, but differing in the 
degree of separation of the openings, in their shape, and in the internal epigynal 
details. 

Type Locality. — Female holotype from Brownsville, Texas, 
January 3-11, 1928 (Schwarz, collector). 

ATromoYBAXtrs, new genus 

A genus of the agelemd subfamily Cybaeinae related to Cybaeus. 

Carapace longer than wide (26/21), over half as broad m front as the greatest 
width (6/ll), moderately high throughout, the median cephalothoracic suture a 
deeply impressed pit, the sutures defining the pars cephahca distinct but not very 
deep. Labium a little broader than long, scarcely half as high as the subparallel, 
robust endites Chehcerae provided on the upper margin with three subequal 
separated teeth, the lower margin with four more closely approximated to each other. 
Eyes subequal, the first row recurved and the medians a little nearer each other than 
the laterals, the posterior row very slightly reourved, the medians somewhat nearer 
each other than the laterals. Clypeus scarcely as wide as the diameter of an anterior 
median eye Abdomen oval, somewhat produced in front and slightly overlapping the 
carapace Spinnerets subapical, approximated, the antenors slightly separated, a 
distinct colulus between them, the last pair very short and apparently one-jointed. 
Legs 1243, the tibiae of the first pair with 2-2-1— 1 spines beneath, an apical not 
present. 

Gbnotypb — Auchicybaeus ovahs, new species. 

In Cybaeus the length of the femur never equals that of the 
carapace, but in this new genus the joint is half again as long. The large 
elevated abdomen of Auchicybaeus conspicuously overhangs the carapace 
as in many theridiids. 

Auchicybaeus ovalis, new species 
Figure 15 

Female —Total length, 11 50 mm. Carapace, 4.90 mm. long; 4 00 mm wide. 
Abdomen, 7 30 mm long; 6 00 mm. wide. 
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Cephalothorax practically bare, provided with, only a few inconspicuous fine 
black hairs. Carapace mostly dull yellow, the margins of the pars thoracica touched 
with black, the cephalothoracic striae shadowed m brown. Eye tubercles blackened. 
Sternum, la bi um, and endites brown, clothed sparsely with long black hairs Legs 
yellow, evenly and rather thickly covered with long black hairs and numerous long 
spines on the basal joints, the metatarsi and tarsi heavily and evenly spinose, the 
patellae with broad distal brown rings, the tibiae with broad submedian and distal 
annulae. Abdomen very high basally, rather thiokly clothed with black hairs, the 
integument dull yellow in color, basally with large gray lateral maculations followed 
by indistinct smaller gray chevrons that completely cover the caudal portion, the 
pattern and color very much resembling that of the species of Cybaeus and Amaurobius 
Venter lighter, gray in front of the light brown spinnerets which are whitened distally. 

First row of eyes very slightly narrower than the second row, rather strongly 
recurved, the laterals a little larger, the medians about half a diameter apart, two- 
thirds of a diameter from the laterals Second row of eyes very slightly recurved, the 
eyes subequal, the medians half a diameter apart, about a diameter from the laterals. 
Median ocular quadrangle as broad as long, very slightly narrower in front Clypeus 
about equal to the height of an anterior median eye. 

Legs 1243, the anterior tibiae with 2-2-1-1 spines beneath 



Fkmue 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

7 70 

2 45 

7 70 

7 98 

2 94 

28.77 mm. 

II 

7 00 

2 10 

6 09 

6 02 

2 45 

23.66 mm. 

III 

5 32 

1 40 

3 50 

4 48 

1 82 

16 52 mm. 

IV 

7 00 

1 89 

6 04 

5 74 

1 82 

21 49 mm. 


Epigynum a broad transverse rectangular plate, in front of which is a large 
tubercle 


Type Locality. — Female holotype from Marengo Spring Cave, 
Crawford County, Indiana, October 20, 1911, taken m the “area of 
total darkness” by Arthur W. Henn. 

It is quite improbable that this species is the same as Banks’ 
Tegenana cavicola, which was found m caves in Indiana and described 
from immature specimens. The eye relations and the short spinnerets 
are characters of such importance that it seems unlikely that Banks could 
have confused this species with the genus Tegenana A species of Coras , 
recently described from the southern states by Crosby and Bishop as a 
Coelote8 (C. plumanus), could likewise scarcely belong here, although 
the epigynai structure is very similar. 

Agelena lutzi, new species 
Figure 9 

Male. — Total length, 5.66 mm Carapace, 2.93 mm long; 2 33 mm. wide 
Abdomen, 2 66 mm. long; 2.00 mm. wide. 

The spider on which this name is based has been dried, with the result that the 
carapace is somewhat distorted The tarapace was provided with the median and 
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lateral longitudinal light bands as in other species of the genus, though in this speci- 
men they ore indistinct, the intervals between the bands being dark, a covering of 
appressed gray hair clothing the cephalothorax Legs quite thickly provided with 
suberect hairs and longer spines, yellow in color, the femora with black annulae basally , 
medially, and distally Sternum, labium, endites, and coxae light brown Abdomen 
thickly covered with long block hairs and spines above, the venter gray, basally 
lighter. Last spinnerets half again as long as the first pair 

Anterior row of eyes procurved, subequal, the medians about a radius apart, one- 
third of a diameter from the laterals Posterior row of eyes procurved, subequal, the 
medians two-thirds of a diameter apart, nearly as far from the laterals Median ocular 
quadrangle slightly longer than broad, somewhat narrower m front Clypeus equal 
to the diameter of an anterior lateral eye 

Chekcerae with two subequal teeth on the lower margin, the upper with four 
denticles, three of which are very small Tibia I, II, and III with 2-2-2 spines 
beneath, IV with 1-1-2 

Tibia and patella of the palpus about equal to the femur in length Tibia broader 
than long, provided with three processes, a ventral distal sharp spur half as long as the 
joint that rests on the cymbial margin, and two retrolateral chitinous projections, the 
anterior a rounded spur, the posterior distinctly notched Embolus of bulb a fine 
tube, the apical portion resting os a sharp, simple, ventrally-directed conductor, 
laterad of which is a colorless bulbal lobe The figure is sufficient to separate this 
species from the numerous western forms 

Type Locality. — Male holotype from Mesa Verde Park, Colorado, 
taken July 3-7, 1919, on Chapin Mesa at an altitude of 6900-7700 feet 
by Dr. F. E. Lutz, for whom the species is named. 

Arctosa imperiosa, new species 
Figure 17 

Fhmakb — Total length, 11.30 mm. Carapace, 5.00 mm. long; 3 71 mm wide. 
Abdomen, 6 00 mm long; 3 71 mm wide. 

Cephalothorax with a sparse covering of fine black hairs, the region of the eyes 
provided with a few black spines. Carapace bright ochraceous orange to dark brown, 
a median light bond beginning at the eye group, strongly expanded behind, and then 
narrowed irregularly caudally to the width of the third eye row. Sides with a marginal 
light band ubmptly ended at the first coxa, the remainder dark brown. Legs uni- 
form in color, light orange-yellow, sparsely clothed with fine black hairs. Sternum 
and endites concolorous with the legs, the labium black. Dorsum of abdomen dark 
brown, basally with a bright hastate median maculation that runs half the length of 
the abdomen, the sides with irregular light spots. 

First row of eyes straight, much broader than the second (39/29), the medians 
larger and separated by a radius, scarcely as far from the laterals Eyes of the second 
row larger than the others, separated by two-thirds of a diameter, much narrower than 
the posterior eyes (29/33) Last row of eyes practically four diameters apart, the 
eyes equal to the anterior medians, scarcely one and one-half diameters from the 
corresponding eyes of the second row Dorsal eye quadrangle much broader than 
long (36 /20), greatly narrowed in front Clypeus about as high as the diameter of an 
anterior median eye Lower margin of the furrow of the chehcera with three teeth 
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Legs all very stout, clothed with black hairs and heavy spines, all metatarsi 
with three pairs beneath, tibia I, 0-2-2, tibia II, 1P-1P-2, tibia III, 2-1R-2, and 
tibia IV, 2-2-2 beneath, the first two tibiae lacking spines above but with a single 
submedian short robust spine on the last two pairs above. 

Tibia and patella 1, 4 20 mm long. 

Tibia and patella TV, 4.40 mm long. 

Epigynum as figured 

Type Locality. — Female holotype and female and immature para- 
types from Colorado Springs, Colorado, July 20, 1908. An immature 
female of this species apparently comes from Pikes Peak, Colorado, 10,000 
feet altitude (Cockerell). 
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66 81, A (1181 79 1) 

AN ANCESTRAL CROCODILE 

By Barntjm Brown 

Pending the publication of detailed studies now m course of prepara- 
tion, the following preliminary notice gives the essential characters that 
distinguish a new family of reptiles: 

The characters taken from a fairly complete skeleton qualify this 
form to be in the line of ancestry of the crocodiles. 

The specimen was collected by the author fifteen miles northeast 
of Cameron, Arizona, during 1931, in the highly colored red beds that 
have been described by Gregory 1 as a part of the Chinle. 

This particular horizon I am designating in a later discussion as 
near the base of the Upper Triassic, as I am of the opinion the Tnassic 
in Arizona is of tripartite division. 

Aschaxosucbdedak, new family 

Family Character. — Pubis form mg part of acetabulum, but nearly excluded. 

Archaeosuchus nchardsmi -new genus and species. 

Type. — A. M. N. H. No. 3024. An articulated skeleton nearly complete 

Hobizon. — Base of Upper Tnassic. 

Locality. — Fifteen miles northeast of Cameron, Arizona. 

Generic and Specific Characters — Body of medium size with dermal and 
ventral armor; dorsal scutes in two median rows covering vertebrae and upper ends 
of nba. Ventral scutes in several rows. Tail completely armored. Head short, with 
medium-sized supratemporal fenestra. Orbits large, laterally placed. Nose pointed. 
Teeth sub-conical, in sockets Palate bridged anteriorly. Vertebrae amphyplatyan; 
two vertebrae in sacrum. Ribs double-headed, posterior dorsal ribs articulating with 
transverse processes Pectoral girdle with coracoid elongate and pierced. Clavicles 
cartilaginous, mterclavicle long, rod-like. Limbs typically crocodilian. Carpals 
reduced to two long bones Fifth digit of pes rudimentary. 


Gregory, H E 1917 ‘Geology of the Navajo Country ' U S. Geol Surrey, Prof Paper 93. 









Fig. 3 . — Archaeosuchns nchardsoni (A. M. N. H. No. 3024). Proximal aid of 
femur removed to Bhow articulation of ilium, pubis, and ischium. Natural size. 
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SERBELODON BURNHAMI, A NEW SHOVEL-TUSKER FROM 

CALIFORNIA 

By Henry Fairfield Osborn 

The discovery of a new shovel-tusker, distinct from Amebelodon and 
Plaiybdodon, is among the great surprises of the recent explorations by 
Mr. Childs Frick. He has kindly asked me to describe this novelty 

Serbelodon burnhami, sp. nov., type mandible, F: A M. 18228, 
discovered by Mr. John C. Blick, Ricardo, Calif omia, February, 1933, 
“just above the last basalt flow some miles northeast of Ricardo post 
office and apparently in or near the base of the Ricardo. . . . Frag- 
ments to date [April 12, 1933] evidence an associated fauna that includes 
a moderate sized horse ( fPliohippus ), a large and a small sized camel, 
and an antelope ( fMerycodu * ). . Two superior tusk fragments 
[were] received with the symphysis — a much aged and worn distal frag- 
ment, F: A. M. 18228A, and a distal section of a smaller tusk, F: A. M. 
18228B” 

The type consists of the anterior portion of the mandible with two 
broad flattened incisive teeth and, as compared with Plaiybdodon gran- 
ger i, relatively narrow rostrum. It is also apparently distinguished by 
the absence of the dentinal tubules characteristic both of Platybelodon 
grangeri and of Amebelodon fncki. The shape of the rostrum suggests 
comparison with that of Serbelodon barbouremsis (F: A. M. 25730) 
found in the lower Pliocene of Ainsworth, Nebraska. The size of Ser- 
belodon barbowrensis of the lower Pliocene is similar to that of Serridentinus 
semdens, but the size of Serbelodon burnhami of the upper Pliocene will 
probably be found to equal that of Platybelodon grangeri. Not only in 
size but m the evolution of the Rhovel tusks, Serbelodon burnhami is far 
more primitive than Serbelodon barbourensis. 
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Comparative measurements of Platybelodon grangeri , Serbdodon 
barbouren8i8 and Serbelodon barnhami are as follows: 



Platybelodon 

Serbelodon 

Serbelodon 


grangeri 

burnhami 

barbourensis 

Condyle to extremity 

(A. M. 26468) 

(F: A M 18228) 

(F: A M. 25730) 

of symphysis 

1300 


910 mm. 

Length of incisors 
Terminal width of 

510 

610 

380 

incisors 

Combined width 
of incisors at 
emergence from 

163 

133 

77 

ramus 

Maximum thickness 

342 

313 

177 

of tusk 

32 

47 

45 

Length of symphysis 
Width of ramus 
across narrowest 

640 

630e 

305 

part 

161 

206 

178 


The incisors of the Serbdodon burnhami type resemble those of the 
Serbelodon barbourensis type in evidence of superior wearing abrasion of 
the proboscis and of lateral and interior rounding action, leaving 
them gently rounded or convex as viewed from in front, whereas in 
Platybelodon grangen there is less evidence of superior abrasion by the 
proboscis than of strong evidence of the sharp chisel-shaped edge being 
produced by wear on flattened stones, this being characteristic of all the 
incisive teeth in the large American Museum collection from the Tung 
Gur beds of the Gobi Desert representing all stages of growth. Secondly, 
in Serbelodon the upper face of the incisors is transversely concave and 
upeurved on the outer border while that of Platybelodon is relatively 
plain. Thirdly, there is no trace of dentinal tubules in Serbelodon, the 
interior of the tusks being pure dentine. 

The Bymphysis of Serbelodon burnhami, while badly fractured, 
broadly resembles that of Serbdodon barbourensis in lacking the pro- 
nounced broadening of the rostrum characteristic of Platybelodon 
grangeri, the sides convening gradually into the sharp superior border 
and relatively stout section of the ramus even at its narrowest point in 
contrast to the extremely compressed ramus of Platybelodon. While 
the Serbelodon burnhami jaw is nearly double the size of that of Serbelo- 
don barbourensis, it nevertheless exhibits n umer ous simila r generic char- 
acters although very clearly separated as to species. We take great 
pleasure in naming this new species after Mr. Frederick Burnham, 
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brother-in-law of Mr. Blick to whom American palaeontology is so 
greatly indebted for his very successful explorations in the Pliocene 
fauna of North America. 

Generic Characters op Sekbelodon 
The type of Serbelodon bumhami enables us to expand the generic 
description of Serbelodon by Mr. Childs Fnck, 1 as follows: 

Serbelodon: (1) Mandibular symphysis heavy and short, inferior 
incisors of shovel-tusk adaptation broadened, analogous to those of 



SSEBELODON, AmBBBLODON, PliATTBBLODON, SHOVE L-TUHKB COMPARED 

Fig 1. (A) Type mandible of Serbelodon barbourensts Fnok (F.* A. M. 25730); 
(B) Type rostrum of Serbelodon burnhami Osborn (F: A. M 18228); (C) Rostrum of 
Platybelodon grangeri ref (A. M. 26468). All to the same scale of about fa natural size. 

Platybelodon but distinguished by absence of dentinal tubules; (2) 
mandibular rostrum relatively broad, without the posterior constriction 
of the symphysis characteristic of Platybelodon] (3) shovel-shaped incisors 
with rounded lateral and inferior extremities as in A mebelodon, in contrast 
to chisel-shaped extremities of Platybelodon; (4) grinding teeth of 

iPnoRCbilds 1933 ‘New Re mama of Tnlophodont-Tetrabelodont Mastodons.’ Bull A mar. 
Mus. Nat Hist , LIX, Art IX, pp 592, 594 et teq 
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j nottftm unlike those of Amebelodon ; (5) shovel- 
primitive “ J^, ve {lom Serbelodon barbourenme (lower PUo- 
c^),l a S Of m^L sue, to that of Serbelodor, burnham (upper 

^“m^TsedTut^ (Fig. 2) Of the ehovel-tuake eme^ 

ine perp mmflrked differences between the broad and rela- 



PLiTTMOODOK AOT AKSmOOBON, ShOVUM™» 8OTMK*® 

Fig. 2 . Inciave tusk, of the typed .hovd-tusker. with 
Ploty&etaon ronjerf type (A M. 26200) of tte Tung Q°£ 

Platubeladon bamumbrowni Barbour, type (Neb. Mub. 1 10- ) _ . 

Amebelodon fricki Barbour, type (Neb. Mus. 4^27) of 2 _£.&-28)’ 

Nebraska, Amebelodon (Torynobelodon) toomm Barbo^, (Neb. 2-3^ 

near Republican City, Harlan County, Nebraska About % natural size. 
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fncbi and Amebelodon ( Torynobelodon ) loomi&i which closely resemble 
each other; whereas Platybelodon grangert with its chisel-edged incisors 
differs from Platybelodon barnurnbrowm with its irregular anterior 
incisive border. All these tusks differ from those of Serbelodon in the 
presence of dentinal tubules which are absent m Serbelodon. 

New Generic Characters op Platybelodon 
Platybelodon: (1) Fourth superior and inferior premolars with 
four ndge-crests instead of three ridge-crests as m Amebelodon and 
Serbelodon. (2) Strongly developed serridentine molar pattern broadly 
resembling that of Semdentinus floridanus and demonstrating clear sub- 
family distinction from Amebelodon in which the superior and inferior 
molars are of the Trilophodon pattern. (3) It now appears that 
Platybelodon is an offshoot of the Serridentmae rather than of the 
Amebelodontinae as originally supposed. 




AMERICAN MUSEUM NOVITATES 

Published by 

Number 640 Th* American Mdmttm of Natural History June 30 1QSS 

New York City 1 


66 70,5 8 (1181 *79 1 ) 

A NEW GENUS OF STEGOCEPHALIA FROM THE TRIASSIC 

OF ARIZONA 

By Barntjm Beown 

Recently the American Museum received by gift from Mr. Henry 
Bird a specimen that is of unusual interest as it represents a group of the 
Stegocephalia not heretofore known to occur m America Its discovery 
throws additional light on the age of the Tnassic strata of Arizona, 
which will be discussed m a succeeding paper 

This specimen is a natural mold of the palate and an impression of a 
part of the inside of the pterygoid region of the skull not connected No 
bone is present, but the impressions are so perfect and faithful in de- 
tail that casts of the bones have been made permitting an accurate 
description. 

It was found by Mr. R. T. Bird while on a motorcycle trip through 
Arizona, and it gives me great pleasure to name the species for him. The 
following record accompanied the specimen: “Picked up six and six- 
tenths miles southwest of Winslow, Arizona, near the road to Pine and 
Payson along the edge of a small mesa with other fossil remains. Tn- 
assic sandstone, November 9, 1932.” 

The other fossil remains referred to that I have seen are unidentifi- 
able plant impressions 

Stanocephalosaurus birdi, new genus and species 

Type op Genus and Species. — A M. N. H. No. 3029. Impressions of a palate 
and the internal pterygoid region of skull. 

Locaxjty. — Six and six-tenths miles southwest of Winslow, Arizona. 

Horizon. — Middle Triassic. 

Generic and Specific Characters. — Skull much longer than broad, triangular, 
with obtuse rounded snout. Paraaphenoid very slender. Internal nares narrow, 
elongate and in line with vomerine and palatine tusks. A transverse row of small 
teeth between the vomer tusks and another row along the inner border of the internal 
nares. 

A complete skull will probably disclose characters of distinct 
family rank which may be characterized by this genus, but I hesitate to 
designate a family without defining it more clearly than can be done 
with an impression. 




Fig 1 . — Stanocephaloaaurua birdi (A.M.N.H.No. 3029)* Natural 
impression of palate. Ventral view. One-half natural size. 


a 





Fig. 2 — Stanocephalosaurus birdt (A. M. N. H. No. 3029). Cast of 
palate taken from natural impression. One-half natural aise. 
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The palate as a whole establishes the relationship of this genus 
among the Stereospondylous Stegocephalia, and its nearest relatives are 
apparently among the Capitosauridae, where I provisionally place it. 

The narrowness of the palate and the reduced parasphenoid, 
markedly elevated where broken, are strong arguments for an affinity to 
the Trematosauridae, but consideration of the regional development 
excludes it from this family. In general proportions there is a resem- 
blance to Mastodonsaurus acuminaius Fraas, which I believe is superficial, 
however, for it is very unlike other genera and species of this family. 

The more uniform generic characters among the Metoposauridae 
immediately exclude it from association in this family. 

Th e impressions indicate an elongated skull nearly twice as long as 
broad with slender parasphenoid, elongated narrow palatal vacuities 
and, if I interpret the second fragment correctly, with orbits far back. 
Sutures are not indicated on this mold except those between the vomers 
and parasphenoid. 

The Parasphenoid. — Is a narrow bar that extends forward in a narrow processus 
cultriformis terminating at the depressed pit 2 c.m. back of the transvomerine teeth. 
Anteriorly it unites with the vomers a distance equal to nearly one-half the length 
preserved. Its palatal surface is flat with lateral margins thickened posteriorly, in- 
dicating a wide endocranial groove as in Tremaiosauma brauni. Posteriorly it rises 
considerably above the plane of the palate from which I infer a skull deeper than 
Buettneria. 

The palatines and ectoptery golds are relatively broader than in 
other described forms available for comparison, excepting in the 
Capitosauridae. 

Teeth. — At least 100 teeth and spaces can be counted on the oombined maxillary 
and premaxillary of each side, and 50 in each combined palatine and eotopterygoid 
row. They increase in size gradually toward the front but without indication of 
greatly enlarged teeth in the extreme front. Apparently the bases were compressed 
anteroposteriorly. On each palatine and vomer there ware two relatively large tusks 
alternately functioning, and the vomerine tusks at least were directed backward as in 
Mastodomaurm. The row of transvomerine teeth were larger than those on the innwr 
border of the internal naree, but shape or number cannot be determined. 

Palate Openings. — The palatine vacuities are large, elongated openings un- 
usually reduced in width by the narrowness of the skull and the relatively increased 
expansion of the pterygoids and palatines. The posterior nares are narrow, their 
width equaling one-third their length. The premaxillary openings are obscure, but 
they were probably confluent as in Cydotosaurus, as there is no indication of a 
premaxillary bridge. 

Measurements — Length of palate anterior border to last maxillary tooth in 
straight line, 24 c m. Width of palate at last maxillary tooth, 7 c.m. 

Stegocephalia that conform nearest in general development are 
from the Lower and Middle Triassic of other continents. 






